ONE SHILLING 
iY JANUARY 1961 AND SIXPENCE 
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Why 4 out of 5 women 
go for Mazda 


Netabulb 


4 out of 5 women prefer a smaller bulb 
that has a neater, trimmer shape. 
They go for NETABULB 
4 out of 5 women like a bulb that’s 
snug in the smaller modern fittings. 
They go for NETABULB 
4 out of 5 women prefer a bulb whose 
whiter light is kinder to the eyes. 
They go for NETABULB 


Mazda lamps stay brighter longer 


A.E.I LAMP AND LIGHTING CO. LTD. 


aoe es © © € @® © @e¢ @ 6€ 8&6 


4009 


. 
. 
7 
. 
° 
. 
* 
. 
o 
. 
. 
. 
. 
. 
. 
a 
. 
- 
o 
. 
o 
. 
. 
. 
. 
. 
- 
. 
o 
. 
* 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
* 
a 
. 
. 
+ 
> 
. 
. 
. 
a 
. 
. 
7 
. 
- 
. 
. 
. 








A reputation for quality products is not won easily. It 
is something to be jealously guarded. 

This is one of the reasons why Switch Fuse Control 
Units by Wylex offer special features in their design 
and materials. 

Features like the easily accessible terminals, ample 
wiring room, domed end screws... 

Features like the non track mouldings for current 


Something you know from experience... 


carrying parts; silver inlay Switch Contacts; vice-like 
contacts between fuse pin and terminal; easy circuit 
identification . . . they all represent that extra WYLEX 
quality that costs you no more. 

All-Insulated Switch Fuse Control Units: 1, 2, 3, 4, 6 
and 8 way. Metalclad: 3, 4,6 and 8 way. All-Insulated in 
Brown or Cream. Metalclad, grey hammer finish. Any 
combination of fuses, rewirable or H.R.C. cartridge. 


Wylex build quality into- 


Switch Fuse Control Units 
AND COOKER UNITS, SWITCHED SPUR BOXES, SWITCHES, PLUGS AND SOCKETS 


GEORGE H. SCHOLES & CO., LTD., Wylex Works, Wythenshawe, Manchester 22. 
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FLAMEPROOF 


ano now WEATHERPROOF 
%: IRGMUaAR 


ee 
Soo 




















“Walsall” Buxton Certified Flameproof 
Epuipment for Electrical Installations par- 
ticularly those in the Petroleum Industry 
is now designed to meet weatherproof 
conditions viz.: “the apparatus is so con- 
structed that it is suitable for operation 
under specified weather conditions without 
further protection.” 


FLAMEPROOF/WEATHERPROOF CIRCULAR SWITCHES FURTHER FLAMEPROOF/WEATHER- 
wf ging CERTIFIED Groups I, Il, & Hla & IIIb. PROOF UNITS AVAILABLE 

4466 & 7 patent applied for. A 
5 AMP 250 VOLTS—Single or Double Pole. ae ae ee 
The unit consists of a heavy cast iron case having a machined BUXTON CERTIFIED Groups Il, Ila 
spigot joint = cover, between yn is . oo —— & Illb 
washer, the whole providing a Flameproof and Weatherproof 4 i ines 
joint. The cover is secured by 4 shrouded head bolts to prevent CONDUIT JUNCTION BOXES 
unauthorised removal. The switch movement is mounted on a BUXTON CERTIFIED Groups II, Ila 
patented insulating plug, which is easily removable for quick & ib 
wiring. 


WALSALL CONDUITS LIMITED 


EXCELSIOR WORKS : WwesT BROMWICH 
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The service of 
the future 


— yours now! 








PERMAG&Si| 


vacuum-cast 
epoxy resin 
insulation 
Permali Limited have the latest equipment for fast, 
low-cost quantity production. They have the technical 
knowledge and the practical experience. They have it One of the totally 
all. Now. Ready to serve your needs. tested productsof THE pepmatt 


PERMALI sn" 


PERMAFLON 
GROUP  permawoop 





PERMALI LIMITED - GLOUCESTER - ENGLAND - TEL: 24941 
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Ask forour 4a 7 -=«.. 
illustrated 


a 
describing this completely new 


INSULATION AND CONTINUITY TESTER 


This is not just an improved version of the well 

known “Megger” Insulation Tester, but a completely 

new development, full details of which we 

shall be glad to supply 
ME ADVANTAGES 

Available for Insulation and Continuity Testing 

Guaranteed accuracy and dependability 

Ls Ee) battery to run down or deteriorate 

Pocket size The New 
No pointer fluctuation —automatic voltage regulation TWO IN ONE 


True ohmmeter movement—no pre-test adjustments 


necessary 
Meets standard tests in all countries vv iaagdi 





Unaffected by climatic conditions 








INSULATION & CONTINUITY 
TESTER : 


EVERSHED & VIGNOLES LIMITED 


ACTON LANE WORKS CHISWICK LONDON W424 











NEW 
METWAY 
ELEMENT 

CATALOGUE 


—just issued 


CARRYING THE MAXIMUM 
TRADE DISCOUNT— 

STILL OBTAINABLE THROUGH 
YOUR USUAL WHOLESALER 


WITH NEW DISPLAY PACKS TO 
INCREASE SALES! 


» 


TUBULAR BAR DISPLAY 36/2 


6 Mixed Sizes 


STANPAC 208 20/8 
12 Fire spirals in 3 mixed wattages: 


EXTENDAWAY 


Adjustable tubular bars 
3 Sizes, covering 8° - 134° 


if you would like 
a copy of this 
indispensable catalogue — 


Write for Cat. No. MYP/4ET 


METWAY 
KEMP TOWN - BRIGHTON 
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Yigh-talility RECTIFIERS 


MINING © High Efficiency 


© Non-Ageing 
RA & 
Meee eRAAnERAAME © Stable Output Voltage 


ALLS « wich current Ratio 
UIT ate Wanlalaty © Low Heat Losses 
ZULU RH HUM ©48Hrs Prototype Service 


AUTOMAT MOORSIDE RD SWINTON MANCHESTER 


wint 4242-3-4 


YULCAN WORKS - 156-170 BERMONDSEY ST - LONDON - S.E.1 
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WESTINGHOUSE 


Typical 1L or 11L rectifier—This is a rectifier 
utilising elements size 12 in. x 3 in., used mainly 
for heavy current applications. It is used normally 
under oil, but can, of course, be used with 
forced-air cooling. 


TIFIERS 


high and medium 
current Typical 2AC or 12AC rectifier—From our 


industrial range of rectifier units of medium current 


applications capacity, with natural air convection cooling. 





Typical 2L or 12L rectifier—Operates under 
similar conditions to the 2AC or 12AC, but is used 
to its best advantage under oil where the same ratings 
as the 2AC or 12AC units can be maintained with 
Please write for details reduced volume. Natural and forced-air cooling can 


Dept. E.T.9 , Rectifier Division also be used. 


WESTINGHOUSE BRAKE AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, W.1 
Tel: TERminus 6432 
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uarantee 


3 Conformity with B.S.? 
HM Trouble-free operation? 
HK Fair wear ¢& tear safeguards? 


THE ALLEN WEST GUARANTEE means all these things, and more + + - 


3 SERVICE 


When you purchase ALLEN WEST electric 
motor control equipment you know it is 
backed by an efficient country-wide 


—indeed world-wide—service organisation 


BR We stand by 


our products 





ALLEN WEST & CO LTD BRIGHTON ENGLAND relephone: Brighton 66666 . Telegrams: Control, Brighton 
Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA AGENCIES THROUGHOUT THE WORLD 








TUBULAR STEEL 
LIGHTING COLUMNS 
FOR BIRMINGHAM’S 
INNER RING ROAD 







ee ee ee 


| 


All our standard columns are now 
supplied with the new plain slip-in door. 


Planning for the safety of motorist and pedestrian after dark has become a matter of ever increasing importance. 
The Inner Ring Road in Birmingham is a typical example of how this problem is being tackled. 


For the project, planned by the City Engineer and Surveyor, Sir Herbert J. Manzoni, C.B.E., S & L supplied tubular 
steel lighting columns which were specially designed to provide a mounting height of 30 ft. 


The columns are fitted with 4 ft. 6 in. diameter post-top lanterns each with three Osram 400 watt colour corrected 
mercury lamps. The lanterns were developed and manufactured by the Lighting Division of the G.E.C. 


S & L are supplying a total of 2,500 tubular steel columns of a different design for other lighting projects in 
the Birmingham area. 


STEWARTS AND LLOYDS LIMITED 


Tubemakers for a Century GLASGOW - BIRMINGHAM + LONDON 
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List No. 890 
“‘Realux’ Overhead Mounting 
model, for G.L.S. or M.A,/V. 
lamps. 









Downward 
lighting Sodium ' 
Lantern for wall or ~ ; ; . a os tae 
: ~ 1} rire 





Our Illuminating Engineering Department 
is at your service for the preparation of 
floodlighting schemes. 


RIE|AIL 


R.E.A.L. 1s A REGD. TRADE MARK 


will have theanswer 


Possibly the most comprehensive range of any British 





‘Festival’ Lanterns for G.L.S. lamps 
from 100 watt to 1000 watt size. 


List No. 920 
Telescopic Tripod for Floodiantern 
mounting. 











List No. 942 
Upward lighting Lantern for 
200 watt Sodium lamp 


List No. 556 

Narrow beam Projectors for 
500 wact to 1,500 watt G.L.S. 
lamps. 


manufacturer. Every type of lamp is catered for with 
either upward or downward lighting Units. 
Catalogue P 6004 details the R.E.A.L. range 


List No. 1231 


3” focus Lantern for ROWLANDS ELECTRICAL ACCESSORIES LIMITED, 
— R.E.A.L. WORKS, BIRMINGHAM, 18 














sheathed oil-filled cable 


The specially designed 
corrugated aluminium 
sheath is efficient and 
Yonevarelaaiior-ik-lalemhe-nire ale 
ness makes handling in 
the field far easier. More 
robust than lead sheath- 
(Yo Meor-1e](-Fm dal-molelage ler 1 (re) 
aluminium sheath has 





equal flexibility, and the 
sinusoidal form of the 
corrugation ensures uni- 
form distribution of the 
bending stresses, Dur- 
Take Wn dal <a of- 1) ahh 7-1-1 6 
many successful install- 
rh kelahoWar-h'A- ol-1-1amer-|aai-1e| 
out both in this country 
and overseas. 


leet 


CABLE WORKS LTD. 
Southampton and Eastleigh. 
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Southampton and Eastleig! 
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CONTROL GEAR 


SPECIFY 


WAGON TIPPLER a 
CONTROL BOARD 


Tipplers and similar 
machines requiring re- 
versal are frequently 
controlled automatically 
or semi-automatically. 
This Unit is for semi- 
auto operation of a 
60 H.P. Tippler with 
Thruster Control built 
into the main Starter. 


MOTOR STARTER 
BOARD & 
CONTROL PANEL 


Typical of Starter Boards 

for use in material 

handling plants where CIRCUIT BREAKER 
: DISTRIBUTION 


machines require to be 

started in sequence by a SWITCHBOARD 

eer ae Medium voltage Circuit 
Breakers required for 
distribution are avail- 
able in Two Tier forma- 
tion as shown, up to 
3°O amps. Earth Leak- 
age and other features 
may be incorporated. 


an DISTRIBUTION PILLAR UNIT a MOTOR STARTER CONTROL BOARD 


Chemical processes etc. requiring control at the apparatus 
frequently call for contrc! Gear located away from the plant. 
This is typical of Units supplied for this purpose. 


Type D.59 Circuit Breaker Units are available 
as shown, together with a range of Motor Starters. 
These Units can also be supplied in Switchboard 
formation. 


THE WALLACETOWN ENGINEERING CO. LTD. 
VIEWFIELD ROAD AYR, SCOTLAND 


TELEPHONE AYR 64618-9 "GRAMS WALENC( AYR 


CARDIFF NEWCASTLE-ON-TYNE SHEFFIELD MANCHESTER WOLVERHAMPTON 











ELIMINATE 
V~-BELT 

MATCHING 
PROBLEMS 


TRANSMIT 
MORE POWER, 
SAVE 

SPACE, TIME 
AND MONEY 


‘POLY-V’ DRIVE ON 
CRUSHER GENERATOR 


A ptaven, hive .... 


SEND FOR YOUR COPY CF ‘PICTORIAL PROOF’ 


BP. V2 


TURNER BROTHERS ASBESTOS CO. LTD. 
ROCHDALE LANCS. 





A MEMBER OF THE TURNER & NEWALL CRGANISATION 
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TRADIN’ 
IN BRAIDIN’ 


Howdy. Reckon this is just about 

the braidinest braidin’ you ever saw. 

Tough as a Dodge City marshall, strong 

as a Texas bull. Yet so supple that you can 

twist it thisaway and turn it thataway as 

much as you want. For sheathin’ and insu- 

latin’, you can’t do better. Not nowhere. 
Folks as makes it is called Sparklets. 


Sarma’ 


‘. WIRE BRAIDING 


The British Oxygen Company Ltd. 
Sparklets Works, London N.17. Tottenham 0881 
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Fe unit-construction 
metalclad 
distribution - gear 

for installations 

up to 1600 amperes 


at 660 volts A.C. 


Reyrolile 


A. REYROLLE & COMPANY LIMITED * HEBBURN + CO, DURHAM 
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BIRMINGHAM 6 


DRIP PROOF MOTORS 


STANDARDISED DIMENSIONS 
CLASS ‘E’ INSULATION 
COMPLYING WITH 8B.S.2613 


BELFAST + BRISTOL + CARDIFF - DUBLIN « DUNDEE - GLASGOW - HULL - LEEDS - LIVERPOOL 
MANCHESTER - NEWCASTLE - PETERBOROUGH - SHEFFIELD - WOLVERHAMPTON 
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ever you weld- 


Mersey Gables 
take 


Time is now —huge man-made 
structures of steel are, pointing towards 
the sky, reaching new heights of 
development in which Mersey Welding 
cables are playing a leading part. 
They're made tough to withstand rough 
handling and all conditions of heavy 
duty in civil engineering, shipyards and 
workshops everywhere. Slung high or 
coiled low, Mersey cables take power 
easily, conveniently, right to the 
welder’s hands. 

Available in all standard sizes. 
Conductors are of copper, or, for extra 
lightness, aluminium. Insulation can be 
Vulcanised Rubber—P.C.P. sheathed if 
required for added oil resistance— or 
P.V.C. insulated and sheathed 
Wherever you weld — use Mersey 
cables —they can take it. Get in touch 
today, there's a Depot listed in your 


"Ps 7 Ke 
MERSI) (4) 


CABLES 
MERSEY CABLE WORKS LIMITED. 


LIVERPOOL 20. Phone: BOOTLE 4111 
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Strictly between ourselves Carruthers, these animated 
totems have got a touch of the old mass hysteria. If won’t last, laddie— 
mass production stuff never does. Ask ‘Snorty’ Masters! He’s 


in copper wire .with those Symonds wallahs. Every inch of their wire, 


strip, and strand, is precision made. Bags of the old craftsmanship, 
what! Their stuff will still be on when sahib and chips is off. 


Serious enquiries please to 47 Victoria St., $.W.I. Tel: Abbey 2771/5 
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EZ] MULTI-LOGK TERMINAL BLOGKS | 


With Multi-Lock you can build up complete terminal block assemblies 
consisting of any number of single units you choose. They are available in 
three ratings (15, 40 and 100 amp.) and can be mounted to any surface 
without special brackets or channels. The 40 amp. and 100 amp. blocks 
also interlock with one another to give two different ratings in one 
assembly. All Multi-Locks meet B.8.I. and C.S.A. specifications. 


For immediate delivery or further details ring Eastwood 524281. 


M.T.E. CONTROL GEAR LTD : LEIGH-ON-SEA: ESSEX 





THORLUX 
throws 
light on 
every 
industry 


Our picture shows a twin 40-watt 
Fluorescent installation. These dust- 
proof reflectors are designed for use 


Thorlux can provide the ideal answer to many lighting problems with ‘ $ 
their comprehensive range of lighting equipment for all types of lamps. in heavily dust laden atmospheres. 
Easy to clean and tailored for each 


purpose. 


YOU NAME IT — WE'LL LIGHT IT 


Write for your copy of our new catalogue No. 1067 


F. W. THORPE LTD., WELBY ROAD, HALL GREEN, BIRMINGHAM, 28. Tel: Springfield 3318-19-20. Grams: Thoriux B’ham. 
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Whichever way 
you look at it 


Whichever way you look at it, SANDACLAD Switchgear is ‘just the job’ 

Perfect as can be in conception, design and manufacturegit bears the 

unmistakable stamp of quality. From our point of view, SANDACLAD Switchgear 
indeed, every Sanders product—embodies the best of modern techniques both 

in design and fabrication. For the electrician SANDACLAD Switchgear offers the 

simplicity of speedy, easy wiring and the elimination of time-wasting frustrating 

re-adjustments. And the user can have complete confidence in the capability 

of SANDACLAD Switchgear to perform its allotted task and to carry its designated 

loading. Dependable, reliable and as pleasing in appearance as such equipment 

can be, SANDACLAD Switchgear provides safe, immediate and 

lasting control of electrical power. 


SANDACLAD SWITCHGEAR IS RIGHT IN EVERY ASPECT 


WILLIAM SANDERS & CO. (WEDNESBURY) LTD. - FALCON ELECTRICAL WORKS - WEDNESBURY - STAFFS 
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NEWS] 


SHEET 





CEGB tries to camouflage grid towers to reduce conspicuousness. Different 
colours tried but considered of little use. Weathered galvanised steel 
still preferred, with dark bronze green as alternative. Experiments to 
continue. (80, III) 


Moderate weather has held down peak demand. CEGB maximum up to end 
of last week was 24,449 MWion 15 December; 1,036 MW up on last 


winter. (109) 


Sodium amalgam-oxygen fuel cell under development for US Navy. Greater 
compactness‘of fuel combined with double volts/cell claimed in compari- 
son with hydrogen/oxygen type. (90) 


Average professional electrical engineer earned £1,584 last year shows 
Engineers’ Guild salary survey. 25% earned more than £2,057, 25% less 
than £1,312. Civils, mechanicals slightly less, chemical engineers much 
more. (109) 


Transformer Manufacturers’ case before RP Court concluded. Speech by 
TMA counsel ends 25 days hearing; judgment reserved. (109) 


Hirst Research Centre is new name for GEC laboratories, commemorating 
founder of company. Research organisation to be aligned with company’s 
autonomous divisions. (79, 92) 


Starting time for 120 MW reheat sets not appreciably longer than smaller sets, 
shown by experience at Blyth “A,” described in Mechanical Institution 
paper. Average annual efficiency expected to rise to 34.7%. Troubles 
with turbines and air heaters but none attributable directly to advanced 


steam conditions. (79, 86) 


Export directory in five foreign languages being prepared by BEAMA as part 
of electrical export drive. Possible co-operation in joint selling discussed 


at closed meeting of manufacturers. (110) 


Code of practice for after-sales service for retailers is in preparation by 
NECTA, co-operation between smaller firms visualised; part of increasing 
activity to help individual retailers. (80) 


PEOPLE—4. S. Langlands succeeds A. S. Black (retired) as GEC area manager for 
Scotland... Avo general sales manager, Major W. Logan, joins board... 
E. O. Chariton becomes London office manager, W. H. Allen, Sons and Co. 
.. » H. Elliott elected to Cryseico board and appointed general manager, 
V. F. Perry also becomes a director and F. J. Burns sales manager... G. A. 
Smith to be South Eastern district com. engineer LEB... A. E. W, 
Austen becomes executive director CAV ...C. Murray now generaj 
overseas manager BICC, with three overseas managers, C. A. Chidwick, 
G. C. Knight and A. F, Coventry, for specified regions. (96, 98) 
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Whichever way 
you look at it 


Whichever way you look at it, SANDACLAD Switchgear is ‘just the job’ 

Perfect as can be in conception, design and manufacturegit bears the 

unmistakable stamp of quality. From our point of view, SANDACLAD Switchgear 
indeed, every Sanders product—embodies the best of modern techniques both 

in design and fabrication. For the electrician SANDACLAD Switchgear offers the 

simplicity of speedy, easy wiring and the elimination of time-wasting frustrating 

re-adjustments. And the user can have complete confidence in the capability 

of SANDACLAD Switchgear to perform its allotted task and to carry its designated 
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CEGB tries to camouflage grid towers to reduce conspicuousness. Different 
colours tried but considered of little use. Weathered galvanised steel 
still preferred, with dark bronze green as alternative. Experiments to 
continue. (80, 111) 


Moderate weather has held down peak demand. CEGB maximum up to end 
of last week was 24,449 MW/on I5 December; 1,036 MW up on last 
winter. (109) 


Sodium amalgam-oxygen fuel cell under development for US Navy. Greater 
compactness’ of fuel combined with double volts/cell claimed in compari- 
son with hydrogen/oxygen type. (90) 


Average professional electrical engineer earned £1,584 last year shows 
Engineers’ Guild salary survey. 25% earned more than £2,057, 25% less 
than £1,312. Civils, mechanicals slightly less, chemical engineers much 
more. (109) 


Transformer Manufacturers’ case before RP Court concluded. Speech by 
TMA counsel ends 25 days hearing; judgment reserved. (109) 


Hirst Research Centre is new name for GEC laboratories, commemorating 
founder of company. Research organisation to be aligned with company’s 
autonomous divisions. (79, 92) 


Starting time for 120 MW reheat sets not appreciably longer than smaller sets, 
shown. by. experience at Blyth “A,” described in Mechanical Institution 
paper. Average annual efficiency expected to rise to 34.7%. Troubles 
with turbines and air heaters but none attributable directly to advanced 
steam conditions. (79, 86) 


Export directory in five foreign languages being prepared by BEAMA as part 
of electrical export drive. Possible co-operation in joint selling discussed 
at closed meeting of manufacturers. (110) 


Code of practice for after-sales service for retailers is in preparation by 
NECTA, co-operation between smaller firms visualised; part of increasing 
activity to help individual retailers. (80) 


PEOPLE—1. S. Langlands succeeds A. S. Black (retired) as GEC area manager for 
Scotland... Avo general sales manager, Major W. Logan, joins board... 
E. O. Chariton becomes London office manager, W. H. Allen, Sons and Co. 
... H. Elliott elected to Cryselco board and appointed general manager, 
V. F. Perry also becomes a director and F. J. Burns sales manager ... G.A, 
Smith to be South Eastern district com. engineer LEB... A. E. W, 
Austen becomes executive director CAV ...C. Murray now genera| 
overseas manager BICC, with three overseas managers, C. A. Chidwick, 
G. C. Knight and A. F. Coventry, for specified regions. (96, 98) 
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Many applications possible for silicon controlled rectifier because of its 
outstanding properties. Part two article shows its use for power control 
and switching and the circuitry required for inverters including d.c. to 
d.c. conversion. (81) 


No money for Vactric Ordinary shareholders, Official Receiver reveals; Prefer- 
ence shares may have 10°, of capital repaid. Receiver questions motive 
of recent bonus payment. (113) 


Germanium rectifiers replace selenium in zinc plating installation, offsetting 
ageing phenomena of selenium cells and offering better overall rectifica- 
tion efficiency. (80, 103) 


400 A audio frequency circuits demand higher standards of precision measure- 
ment. Improved NPL techniques for design and calibration of current 
transformers and amplifiers discussed at IEE. (89) 


Zinc/caustic potash/anodic mix for primary cell gives six to seven hours’ life for 
flashlamp battery as compared with three-quarters to one hour with 
Leclanche type. (105) 


Five hundred electricians on unofficial strike at Berkeley nuclear station. 
Claim for 5s site allowance, discontinued under new wage agreement 
in force, from | January. (111) 


Automatic testing of complex control systems adopted by firm to save man- 
hours and improve reliability. New division established to manufacture 
and sell automatic test equipment to other firms. (113) 


ERA to investigate statistics of effectiveness of lightning protection 
covering | 1kV and 33 kV lines using different protective measures. (110) 


BUSINESS—Radio Rentals starts refrigerator scheme . . . Increased profits for 
Muirhead and Co., and R. B. Pullin . .. Harper Engineering tackling finance 
and bank borrowing problem .. . Elliott Automation placing £2 million 
debenture stock .. . Westinghouse profit dips. (115) . . . South Wales 
Switchgear opens extension. (112) 


OVERSEAS—$520,000 Canadian transmission tower contract goes to GB... 
Hoover to construct factory in South Africa . . . Objections to British 
power station contracts for not including South African built motors... 
Loans granted to Pakistan for Quetta 15 MW station and Lahore system 
renovation . . . India continues tariffs on transformers and aluminium 
conductors but not copper . . . Loans for Indian power stations con- 
sidered by World Bank, and offered by Russia. . . Australia has computer- 
controlled station system in NSW. (116, 117) 
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CUT YOUR 
INSTALLATION COSTS 
BY UP TO 50%... 





--INSTALL A 


‘SUPERFORM’ 


‘PACKAGED’ SUBSTATION 


The illustration shows a ‘Superform’ ‘Packaged’ Substation for a large chemical works. 
Two 1,000 kVA Class *C’ dry type transformers are incorporated, one at each end of the 
equipment. The medium voltage switchboard is supplied through two air circuit-breakers, 


and the outgoing circuits are controlled by on-load h.r.c. fuse-switches. 


For further 
of the range 


write 


The ENGLISH ELECTRIC Company Limited, 
FUSEGEAR DIVISION, 
East Lancashire Road, Liverpool, 10. 


COMPANY LIMITED, ENGLISH ELECTRIC HOUSE, STRAND, LONDON, 


BRADFORD 


LIVERPOOL ACCRINGTON 


THe ENGLISH ELECTRIC 
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Many applications possible for silicon controlled rectifier because of its 
outstanding properties. Part two article shows Its use for power control 
and switching and the circuitry required for inverters including d.c. to 
d.c. conversion. (81) 


No money for Vactric Ordinary shareholders, Official Receiver reveals; Prefer- 
ence shares may have 10°, of capital repaid. Receiver questions motive 
of recent bonus payment. (113) 


Germanium rectifiers replace selenium in zinc plating installation, offsetting 
ageing phenomena of selenium cells and offering better overall rectifica- 
tion efficiency. (80, 103) 


400 A audio frequency circuits demand higher standards of precision measure- 
ment. Improved NPL techniques for design and calibration of current 
transformers and amplifiers discussed at IEE. (89) 


Zinc/caustic potash/anodic mix for primary cell gives six to seven hours’ life for 
flashlamp battery as compared with three-quarters to one hour with 
Leclanche type. (105) 


Five hundred electricians on unofficial strike at Berkeley nuclear station. 
Claim for 5s site allowance, discontinued under new wage agreement 
in force, from | January. (111) 


Automatic testing of complex control systems adopted by firm to save man- 
hours and improve reliability. New division established to manufacture 
and sell automatic test equipment to other firms. (113) 


ERA to investigate statistics of effectiveness of lightning protection 
covering I 1kV and 33 kV lines using different protective measures. (110) 


BUSINESS—Radio Rentals starts refrigerator scheme . . . Increased profits for 
Muirhead and Co., and R. B. Pullin . .. Harper Engineering tackling finance 
and bank borrowing problem .. . Elliott Automation placing £2} million 
debenture stock . . . Westinghouse profit dips. (115). . . South Wales 
Switchgear opens extension. (112) 


OVERSEAS—$520,000 Canadian transmission tower contract goes to GB... 
Hoover to construct factory in South Africa . . . Objections to British 
power station contracts for not including South African built motors... 
Loans granted to Pakistan for Quetta 15 MW station and Lahore system 
renovation . . . India continues tariffs on transformers and aluminium 
conductors but not copper . . . Loans for Indian power stations con- 
sidered by World Bank, and offered by Russia... Australia has computer- 
controlled station system in NSW. (116, 117) 
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CUT YOUR 
INSTALLATION COSTS 
BY UP TO 50%... 


--INSTALL A 


‘SUPERFORM’ 


‘PACKAGED’ SUBSTATION 


The illustration shows a ‘Superform’ ‘Packaged’ Substation for a large chemical works. 
Two 1,000 kVA Class ‘C’ dry type transformers are incorporated, one at each end of the 
equipment. The medium voltage switchboard is supplied through two air circuit-breakers, 


and the outgoing circuits are controlled by on-load h.r.c. fuse-switches. 


For further details NAT 1 y YODp y 
of the range available ENGLISH ELECTRI( 


write for Publication FG/158 to: 


The ENGLISH ELECTRIC Company Limited, 
FUSEGEAR DIVISION, fu seg ear 
East Lancashire Road, Liverpool, 10. 


THe ENGLISH ELECTRIC Company LiMiTED, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2 


WORKS: STAFFORD PRESTON BRADFORD LIVERPOOL ACCRINGTON 
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ABERDARE CABLES LIMITED ABERDARE GLAMORGAN London Office: Nineteen Woburn Place London WC1_ TERminus 2777 


TGA ACS 
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. you need the expert 
advice of Fry’s Solder Advisory Bureau. 
They will investigate your problem, recom- 


mend and report to you — entirely free of charge. 


SEND YOUR SOLDERING PROBLEMS TO... 


FRY’S SOLDER ADVISORY BUREAU 


Tandem Works, Merton Abbey, London S.W.19. Telephone: MITcham 4023 (7 lines) 


And at.. . . MANCHESTER *: KIDDERMINSTER «+: GLASGOW: _ DUBLIN 


MRP 121 
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OVER 1000 TESTS prove the reliability of 
J. & P. ‘D’ Fuse-Switches for overhead line protection. 
During an extensive research and testing programme involving 
over 1000 short-circuit tests, J. & P. have again proved 
the efficiency of the Type ‘D’ Fuse-Switch and with only 
minor modifications to the original design have succeeded 
in up-rating it to 150 MVA at 11 kV. It has been fully certified 
for this breaking capacity at the C.E.S.I. Laboratories, Milan. 


250,000 UNITS and 25 years’ experience lie 


behind the J. & P. ‘D’ Fuse-Switch. Few items of electrical 
equipment have been so thoroughly proved in the field as the 
‘D’ Fuse-Switch which has undergone only minor changes in 
design since it was first introduced in 1934. 


JOHNSON & PHILLIPS LTD. 
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Any pots or pans 
boil better...... 


on a Backer radiant boiling plate. 
Backer Radiant Boiling Plates quickly reach working 
temperature. Radiantly efficient they heat any 
pan, light-weight or ground-base, plain or enamelled. 
Whatever cauldron you happen to be using, it’s 


better on a Backer. 


Europe's Leading 


Heating Element Specialists 


AS.E.E. Electrical i 
Exhibition, EARLS 
March 21st—25th, 1961 


Visit us on STAND C 2 at the 
T. 


THE BACKER ELECTRIC COMPANY LIMITED 


ROTHERHAM. YORKS. Telephone Rotherham 78/8] (8 lines) Telex ; 54/6! 
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SMOKE METER 
& ALARM WILL 


WARN YOU 





Simple to install, it gives continuous record of smoke density 
sounding alarm automatically if smoke becomes excessive. 


ASK FOR LITERATURE 


A. M. LOCK & CO., LIMITED 
ELECTRONIC ENGINEERS 
PRUDENTIAL BUILDINGS, 79 UNION STREET, OLDHAM, LANCASHIRE 


Telephone: MAIn 6744 Cw? 
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We manufacture all types of Stator and Rotor Starters 
for controlling Slip Ring Motors, both of the hand 


operated, oil immersed or liquid starter type and also 


the contactor type. Typical examples are illustrated. 
SEND US YOUR ENQUIRIES 


P.1044 
——— 
P.1208 
P.1208 


40 H.P. contactor type Stator and Rotor Starter. 












P.1044 


50 H.P. hand operated combined type, wall 
mounting oil immersed Stator and Rotor Starter 
with tank removed. 


P.1205 


125 H.P. hand operated combined type, floor 
mounting, oil immersed Stator and Rotor Starter, 
fitted with interlocked isolating gear. 


P.1025 and P.924 


Oil immersed stator circuit breaker and liquid type 
rotor starter for controlling slip ring motors. This 
js a very competitive method from 50 to 1500 H.P. 


ERSKINE, HEAP: C° I? 


SWITCHGEAR SPECIALISTS 


Head )Office & Works London Offices 
BROUGHTON, MANCHESTER (7) GRAND BUILDINGS, TRAFALGAR SQ., W.C.2 


BRANCH OFFICES AND AGENCIES IN ALL PARTS OF THE WORLD 


WELCOME TO OUR STAND No. A.9, ELECTRICAL ENGINEERS EXHIBITION, EARLS COURT, LONDON, MARCH 2ist-25th. 
717 





This photograph shows “Coryton Flats’’, Cardiff, built for = a 
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just a man, his horse and his Winchester... 





























ONLY RAMSET 
OFFERS ALL THESE 
PRODUCT FEATURES 
AND SERVICES 


* Complete safety with 
Flite Chek 


* Lifetime guarantee 
on tools 


* 100% Warranty on 
all Fasteners 


Just as the Pioneer of the Old 
West was dependent on his horse 
and his Winchester rifle, so today’s 
up-to-the-minute contractor ‘as 
learned to recognize the dependa- 
bility of his Ramset Jobmaster tool. 
This is because the Ramset tool is 
a product of the Ramset Fastening 
System and was designed by 
Winchester-Western. With the 
backing of such experience, it is 
not surprising that the Ramset 
Jobmaster is acknowledged as the 
premier tool of its kind on the 
market to-day—the only powder 
actuated fastening tool that is 
100% Safe-100% Sure. 


% Same-day service and 
supply to site 


* Free technical advice 
and operator training 
scheme 


* Full range of fasteners 
and attachments to 
tackle every fastening 
job. 

Ramset products are 

obtainable only from 

the Manufacturers or 
through their 
appointed dealers. 






WINCHESTER - RAMSET 
JOBMASTER - FLITE-CHEK 
are trade marks of 
Olin Mathieson Chemical Corporation 


amset 


FASTENERS LIMITED 


Write or phone 788a Finchley Road, NW11 SPEedwell 9411 or 8004 















This photograph shows “‘Coryton Flats’’, Cardiff, built for 
Cordiff Rural District Council with “Pyrotenax” cable for 
rising ond loteral mains installed by the South Wales 
Electricity Board. 








Everybody can 
really relax... 






















We could show you many photographs of fine modern blocks 

of flats in which ““Pyrotenax” has been installed to make life easier 
all round. Wherever there is ““Pyrotenax”’, everybody can relax— 
the architect, the electrical contractor and the lucky people who 
inhabit the building. There can be no safer installation than 
“Pyrotenax”’, nothing more dependable or long-lived. ““Pyrotenax” 
has all the qualities listed below—plus the inestimable advantage 
of over 20 years specialist experience in manufacture and 
installation techniques. Many truly modern homes have 
“Pyrotenax” throughout—for lighting, power and heating. 


non-fire causing heat resisting 

moisture-proof—non-ageing—rust-proof— vr 0 t ep n rs b < 
safe against overload—resistant to 

mechanical maltreatment—resistant to . COPPER COVERED CABLE 
noise tranamission— 





The use of the trade name “Pyrotenax”’ is exclusive to the products of this company and its associates 


there ts no substitute for experience 


PYROTENAX LIMITED - HEBBURN-ON-TYNE ~< Telephone: Hebburn 83-2244/8 


Lendon: ViCtorica 3745 Birmingham: Midiand | 265 Manchester: Deansgate 3346/7 Leeds: 27826 Nottingham: 83805 - Glasgow: City 364! /2 Cardiff: 23689 
GD 135 
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PRECISION 
CONTROL 


GRID-CONTROLLED MERCURY ARC RECTIFIERS 
with or without arc suppression 


COMPAN 
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REDUCED 
PRICES 


for 





te) Simplified 
Unit 
Construction 








‘Biclor Capacitors 


mean that with higher Maxi- 
mum Demand Charges now 
generally in force BICC 
capacitors can pay for them- 
selves in a much shorter time. 





If you use electrically operated 
machinery let our engineers investi- 
gate your electrical system, without 
obligation, and show how much YOU 
could save with BICC ‘Biclor’ 
Capacitors. 





We can save you more money for less capital outlay 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 2I BLOOMSBURY STREET LONDON WCI 
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tested up to 
31 MVA 


at 


415 VOLTS 


FE’ plug-in type Control Centres are 

designed to cater for direct-on start- 
ing of AC motors up to 100 h.p. Each 
standard column will accommodate a 
variety of combinations of starter-units, 
and alterations or additions are readily 
carried out after installation. There is 
ample provision for sequence interlocking 
or remote indication through an adequate 


number of control circuit plugs. 


For full data write for Leaflet 141/H Section 1/4. 


EAC are the | ORIGINAL | Single-phasing Preventer People 








THE ELECTRICAL APPARATUS COMPANY LTD ST. ALBANS 








i 


Planning future extensions? 


Early planning ensures economic, 
efficient and effective boiler plant 


Right at the outset, when new boiler installations have to be considered, consultation with 
IC boiler engineers helps to resolve the problems of selecting the most suitable plant. 
The importance of early discussions about boiler plant cannot be over emphasized. Selection 
of operating conditions, boiler output, the choice of fuel, method of firing, and the site 
limitations, are but a few of the basic problems which can be resolved by early planning. 
Take advantage of this IC service, backed by world-wide experience, design, research, 
manufacturing, and installation facilities. 


INDUSTRIAL WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 


TIONAL COMBUSTION LIMITED 


NINETEEN WOBURN PLACE LONDON WCI TELEPHONE TERMINUS 2833 WORKS DERBY ‘icy 


Member of Atomic Power Constructions Limited + One of the British Nuclear Energy Groups 


TGA. 18 16 
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SELF-FLUXING WIRES 


now available in sizes down to °001" 


In response to the growing demand for high quality solderable 
superfine enamelled wires the range of Lewcosol wires has now been 
extended down to .001 inch. 


Manufactured under strictly controlled conditions on newly developed 
plant, these wires will find immediate application where size, solder- 
ability, and a consistently high quality are essential requirements. 


In order most effectively to meet these demands only one grade of 
covering will be available as indicated in the table. 





DIAMETER 


MAXIMUM OVERALL 
INCH. 


MINIMUM INCREASE 
MILS 





00! 
0012 
0014 











0014 
0016 
0019 





12 
14 
20 





THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED 





LEYTON: LONDON: Ero 








It makes sense to 


STAR 15 single 5’ £3.0.0 
STAR 25 twin 5’ £5.13.4 
Tapped Control Gear 
Amazing Value 


SUN 25 
Twin 5’ —— Remarkable 


value 
RETAIL £8.10.0 plus 11/3 P.T. 


rely on 


LUMIRON 


SELF CONTAINED 
BALLASTS 
—pr ces in -lude starter switch 
SB 18—8’ « 125 w. RETAIL 66/8 
—S’ x 80 w. n 42/8 
x 40 w. 
x 30w. 
‘x 20w. 


BELL 25 
Twin 5° Perspex Fitting. 
Wondertul value. 
RETAIL £15.0.0. pius 23/11 P.T, 


Low cost 
Fluorescent 
Light Fittings 


LUMIRON ‘0. 


Manufecturers of Contemporary Lighting Fittings 
Showrooms & Trade Counter Works & Trade Counter 
180 Shaftesbury Avenue, London, W.C.2 
COVent Garden 0126/7 N.W.10 
Send for latest fluorescent catalogue 


LAD: 2262/3 


HYTHE RD., SCRUBBS LANE, 
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it pays 
touse 
the 


EC 15 ADJUSTABLE 
EARTHING 
CLAMP 


Only by using an earthing clamp which 
fully complies with B.S.I. specification 

No. 951 can permanently effective 

earthing be assured. 

The Tenby EC 15 fully complies with 

the vital minimum torque test figure 

of 80 Ib. inches for a I}” outside 

diameter pipe, and also with other test 
requirements. 

The EC 15 is provided with an earthing 
wire terminal, and is the most effective, simple 
to install, and therefore the most economical 
earthing clamp complying with B.S.I. 951. 


s.0. BOWRER LTD. 


19-21 WARSTONE LANE - BIRMINGHAM 13 
J Telephone CENtral 370) 





PRECISION *< 
PRESSINGS} 


Accurate 


components at 
competitive 


by progressive 
tooling and 
muiltiform 
methods. 


JOHM *” tISTH Led. 
209 SPON LANE BROMWICH STAFFS. 
Te vES 2516 


"MITRE MILLS RICHARD STREET BIRMINGHAM 7 


TELEPHONE ASTon Cross 2218 (4 lines) 








or NE NT Ta SE I Ma pei ter 


pensaisas vc Doers 1 


Tote 
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bay lighting 


The new Simplex Airflo fitting gives 
you increased efficiency plus greater 
adaptability. It is pleasantly con- 
toured; weighs only 10 ibs complete 
with Simplex Discon* device fitted 
for extra ease of installation and 
maintenance. 


new self-cleaning h 


— eo 


— oe ee ee oe 


The Airflo’s aluminium reflector is 
| cleaned by a unique high velocity dust 
| expulsion ensuring efficient lighting 

a priority consideration in modern 
| industry. Available in two sizes for 
| use with 250W-1000W MBF/U lamps. 

Send for leaflet for details. 


Airflo for Fords! In the Machine and 
Tool shop at Dagenhan,, fittings were 
mounted at a spacing height ratio 
of 1:1 giving an illumination value of 
25.5 lumens per sq. ft. 


CALCULATED REFLECTION 
THROWS A GREAT DEAL 
OF LIGHT ON INDUSTRY 


—— eee ces ee 
= me et a ED 
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*The Simplex Discon device allows instant connection to or disconnection 


' 
from the conduit system without disturbing wiring or lampholder ( \ 3 na le oy 
Leaflet L.2192 gives full details ~~) i) | tt : , 


‘SIMPLEX ELECTRIC COMPANY LIMITED | @ evectaicat oivision 


CREDA WORKS BLYTHE BRIDGE . STOKE-ON-TRENT . STAFFS. * 
Branches throughout Britain and Agents throughout the World 





SWITCHFUSES 
AND 

BUSBAR 
CHAMBERS 


Simplex were one of the 
first to develop a complete 
range of front operated 
switchgear, The advanced 
design is: remarkably simple 


7 
to install and maintain 


low in pric - and 

completely sate They are 

available ir i¢, 30 or 

60 amp ratings, 500 volt 

A.C. or 2¢0 volt D.C. 

The Busbar Chambers are 

available in 600 volt, 

200, 400, 600 and 800 amp 

ratings - are readily 

extendable - have a high 
through fault capacity 

universal clamp « onnections 

no drilling no 

sweating. More details of 

Simplex Star Switchfuses and 


tusbar Chambers on request 


SIMPLEX ELECTRIC COMPANY LTD. 


CREDA WORKS, BLYTHE BRIDGE 

STOKE-ON-TRENT, STAFFS 
Branches throughout Britain and 
Agents throughout the World 


® ELECTRICAL DIVISION 


Ag 


a 
? 


plex Star Swit 
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Simplex Star 
Switchfuse. Strong 
pressed steel case. 
Superbly styled. 


Star Switchfuse 
with cover open 
showing interior 
hinged forward 
for ease of 
wiring. 





Star Busbar 
Chamber. 


Close up of 
interior of Star 
Busbar Chamber 
showing main 
branch termin- 
als, and busbar 
arrangements. 


Cables cut away for 
purpose of illustration 
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AT ALL LEVELS 


Ferranti 


Top 














Quality 














Distribution 


SUB-STATION TYPE 


Transformers 








Ferranti Ltd. manufacture a complete range of 
Distribution Transformers up to 1500 kVA, 33 kV, 
including types to B.E.B.S. T.1 (1958). Many types 
can be delivered from stock and a quick delivery 
service is available for transformers built to 
customers’ special requirements. Full details will 
be supplied on request. 
BURIED TYPE 


FERRANTI LTD - WEST GORTON : MANCHESTER 12 Tel: EASt 1501 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2. Tel: TEMple Bar 6666 


FDOT 248/2 
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(TRUNDUCT) 








licit' 
Power distribution to any required point is 


reduced to very simple terms with the 


TRUNDUCT system. 


STANDARD 12ft. TRUNKING 


OPENED SECTION OF 
TRUNDUCT TRUNKING 
SHOWING BRANCH CIRCUIT 
POSITION. 


GUUTTIT93 ADVANTAGES IN LONG OR SHORT TERM PLANNING 


Copper busbars used in a new economical manner are carried within standard 
fengths of steel ducting. Spaced along each length are four branch circuit positions which 
contain the necessary fuses plugged direct on to the main bus-bars. Tapping-off 
boxes are eliminated. This system provides much more efficient use of the bus-bars, cuts 
out potential sources of contact and earthing troubles normally associated with 
tapping-off boxes, provides easier methods of installation, saves time on planning, 
ordering and installation and offers the easiest possible way for balancing phases. In 


whatever way the system is installed it presents a clean streamline appearance. 


You should investigate the 


BUSBAR DISTRIBUTION SYSTEM 


Write now for a fully illustrated folder giving detail: of 
main power distribution 200-600 amps, small pown 
distribution up to 123 amps and rising main distri bution. 


TRUNDUCT LTD., FLEMING ROAD, SPEKE, LIVERPOOL, ENGLAND 
LONDON OFFICE: 417 GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W.C.2 
GLASGOW OFFICE: 125 WEST REGENT STREET, GLASGOW 
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pn 
A.C. AUTOMATIC GONTROL GEAR 


Contactors from 10 to 1200 amps 








Industrial and Marine Starters 


Multi-motor Boards 


* 
e 
@ VAPORMATIC slip ring starters 
* 
* 


4 — 


BSS 587 and 775 y oF 


oe, sane 


ASTA tested range and complying with ae! Sees! ay | 


r) 
~_ 


@ Competitive Prices and Quick Deliveries 


LEE GUINNESS 


WORKS: NEWTOWNARDS, N. IRELAND 


Enquiriesto: MAIN SALES OFFICE, 25 VICTORIA STREET, LONDON, S.W.I 
TEL: ABBEY 6762/3 TELEX 23687 


LG! 6197 








Available in a wide range of motor-driven or 
hand-operated models, these Klaxon hooters, 
sirens and alarms meet all industrial and 
marine requirements by providing dependable 
and effective warning signals under all 
conditions. Obtainable in ironclad, 

watertight, and flameproof types, with a variety 
of loud and distinctive continuous, inter- 
mittent, or wailing notes these alarms are 
recommended for use in factories, 

large works, warehouses, docks, ports, 

and for all warning purposes on land and sea. 
Klaxon are also makers of a wide selection 

of fractional horsepower motors and geared units 
for an almost limitless variety of uses. 


Visit STAND No. N10 


ASEE ELECTRICAL ENGINEERS EXHIBITION 
EARLS COURT, MARCH 2Ist-25th 


IN MINES H.F.8 IN FACTORIES - A.! 


HOOTERS - HORNS - SIRENS 
BUZZERS - ALARMS - etc. 


Details-of full range on request: KLAXON LTD., WARWICK ROAD, TYSELEY, BIRMINGHAM, I!1, ENGLAND One of the 
London Sales Office: 189-191 DRUMMOND STREET, N.W.!. Tel.: EUSton 9811 Windsor Group of Companies 
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everything you can think of in CONDUIT and wiring accessories.... 


over 2,000 of them! 


You name it, G.E.C. 
can supply it — 


usually from stock. 
INSTALLATION EQUIPMENT GROUP ~. iii ei 
SWITCH AND FUSE GEAR - OVERHEAD BUSBARS : heel 
CONDUIT - RISING MAINS - PIRELLI GENERAL CABLE © many architects, 
CABLE TRUNKING - ELECTRIC WIRING ACCESSORIES consulting engineers 
WRC. FUSES - UNDER FLOOR CABLE DUCTS - BELLS 

and electrical 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. aa : contractors regularly 
INSTALLATION EQUIPMENT GROUP HEADQUARTERS, FOUR ASHES, WOLVERHAMPTON. rely on G.E.C. 
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KARIBA at 330 kv. 


All the bushing porcelains for the 330 kV. 
circuit breakers 

All the 330 kV. strain insulators for the 
substations 


and the 330 kV. post insulators for some of 


the substations 


BULLERS 


MAIN CONTRACTORS - AEI LTD 
CONSULTING ENGINEERS - MERZ & McLELLAN 





The illustrations show a 
complete 330 kV. bushing 
insulator and a 330 kV. 
circuit breaker, by courtesy 
of the AEI Ltd. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London : 6, Laurence Pountney Hill, E.C.4. Telephone : MANsion House 9971 
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# Dont just say cables 
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—say 


A truly comprehensive range of wiring cables 
and flexible cords is now available on the 
distinctive yellow and black reels—symbols 
of the massive resources of the AE! Cable 
Division which combines Henley’s, Liverpool 
Cables and Siemens Ediswan. 

AEI’s tremendous development and research 
resources are your assurance of an ever- 
widening range of cables and cords to meet 
the newest needs. Your assurance, too, of 
quality and craftsmanship unsurpassed. For 
every installation—large or small—- YOU CAN 
RELY ON AEI. 





CABLE DIVISION 


Associated Electrical Industries Ltd Cable Saies Department 
51/53 Hatton Garden * London EC1 * Phone: CHAncery 6822 
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Square D design 
leadership 
brought you the 
world’s finest 
AC industrial 


control relays 


. 
\ 


Coil voltage: 6-250 v 
Contacts: 600 v up to 10 amps 
All types have 24” x 24” mountin 
hole centres (same as AC range 


\ 
/ : 
\ AAA 


AWWW vv" 


HERE NOW! © seeas 

N 

are DC. relays | 
_— 


\ 
THREE BASIC TYPES AVAILABLE Yr it i 10) 
Up to 4 contacts (2 normally open 2 normally closed) 


il 
Up to 6 contacts “ normally open 2 normally closed) MWK 


Up to 10 contacts (6 normally open 4 normally closed) N 


8 i 2 lly closed J 
ra =a normally open 2 normally closed) this meiheniealy held & 
Quick installation space! Same mounting hole dimer. al 
sions as standard relay——mounts .. 
Bl Take them apart from the front in same panel area. 


Moulded coil ensures long life \ 


Easy to wire—pressure wire connectors on all terminals 


Bi Easy inspection and maintenance \~ 


&) International market acceptance 


a 


LEADERS IN CONTROL GEAR FOR OVER 50 YEARS 


SQUARE J) LIMITED 


CHENEY MANOR : SWINDON * WILTSHIRE 


Field Offices: LONDON: BIRMINGHAM: MANCHESTER GLASGOW: NEWCASTLE BRISTOL LEEDS 





E 
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Save stand-by battery space 


with the new 


CHLORIDE Stationary Cell 


THis LIGHT, robust cell, with its Planté positive 
and pasted negative plates, Porvic microporous 
separators and many other improvements in ma- 
terial and design, saves up to 50°, of previously 
necessary battery space — yet performs its duties 
with greater efficiency and complete reliability. 
Specially designed for stand-by duties entailing 
discharge rates between, say, the 3-hour and the 
very high rates demanded for switch-closing 
purposes, it is ideal for trickle-charge opera- 
tion and has all the remarkable length of life 
associated with the Planté type of construction. 


A PRODUCT OF CHLORIDE BATTERIES 
BACKED BY WORLD-WIDE SERVICE 


Makers of Exide Batteries 


The field in which the new cell is designed to 
replace current Planté types is a very wide 
one. Emergency lighting*, switch operation 
and emergency supply in hospitals, theatres, 
cinemas and other public buildings, nuclear 
and conventional power stations, all rely on 
trickle-charged batteries. In Great Britain today 
such batteries occupy millions of cubic feet of 
valuable space. The new Chloride cell could free 
almost half of it. 


% The new cell will from 





now onwards be fitted in 
all Keepalite units — the 
Chloride Company’s 
automatic emergency 
lighung system 
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THE THREE 
POWER STATIONS WITH 
THE GREATEST 
AVERAGE, OVERALL 
EFFICIENCY IN 
ENGLAND AND WALES 
FOR 1959 WERE 
EQUIPPED WITH AEl 
TURBINE-GENERATORS 
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Leadership... 
of ol -jalot—meola| Dae ICIN 


Close on nine hundred professional engineers and draughts- 
men in the Turbine-Generator Division of AEI are engaged 
in the task of designing more efficient machines. In this 
work a balance must be kept between the theoretical aims 
of the research worker and the practical requirements of 
the factory. That this balance is-held successfully is one 
reason why AEI is ahead. 


Shown here is a representation of the two- 
tier turbine blade design. This is a feature 
of the well-known Baumann exhaust system 
—patented by AEI—an ingenious yet simple 
method of increasing the turbine exhaust 
area without increasjng the length and mean 
diameter of the last blade. For every size of 
turbine, AEI engineers are the people to 
talk to. It pays to see them early when 
planning new installations. 


For advice and help on any aspect of turbine-generators from the largest power 
station plant to the smallest industrial turbine get into touch with AEI. 


BRITAIN'S LARGEST MANUFACTURER OF TURBINE-GENERATORS 


Associated Electrical Industries Ltd. 
Turbine-Generator Division 


TRAFFORD PARK, MANCHESTER 17 - WORKS AT: MANCHESTER - RUGBY - GLASGOW - LARNE 
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Dans ce numéro 


Le redresseur commandé par silicium, 28me Partie 81 

Entre autres emplois des redresseurs commandés par 
silicium, on cite la variation du courant alternatif ou du 
courant continu es prévoyant la conduction seulement 
durant une partie du cycle, l'emploi des redresseurs 
commandés par silicium comme équivalent d'un con- 
tacteur C.A. ou C.C., et l'inversion du courant continu 
av courant alternatif. Les circuits de contréle peuvent 
utiliser des dispositifs magnétiques ou des éléments 
semi-conducteurs pour donner des impulsions & déclenche- 
ment de fronts d'ondes raides pour application aux 
redresseurs commandés par silicium. 


Expérience du réchauffage dans les centrales  ... 86 
Deux ans d'expérience des turbo-alternateurs de 120 
MW incorporant le réchauffage ont prouvé que ces 
groupes peuvent étre accélérés presque aussi rapidement 
que des machines plus petites avec des conditions de 
vapeur moins sévéres. A la centrale Blyth ‘A’, on a 
obtenu des rendements thermiques de 34%. On ni'avait 
pas eu d'ennuis comme conséquence directe des con- 
ditions de vapeur sévéres de 105 kg/cm? et 538°C, bien 
que l'on ait rencontré certaines difficultés de turbines et 
d'alimentation en combustible. L'affectation du personnel 
suivant le systéme “ opérateurs d'un ensemble,” chacun 
chargé de deux ensembles chaudiére—turbine, a réussi. 


Energie dans une fabrique de sucre 

Des turbines 4 vapeur & contre-pression ‘entratnent des 
alternateurs qui produisent 4 6,6 kV dans un groupe de 
raffineries de sucre & Pyrmont, en Australie, Des soupapes 
d'étranglement by-pass entrent en jeu quand la demande 
de vapeur de traitement dépasse les besoins en vapeur 
productrice d'électricité: tout excés de vapeur lorsque les 
exigences en 6lectricité sont plus fortes est évacué a 
l'air libre. On a prévu le moyen de prélever du courant 
au secteur public quand la charge est trés faible en fin 
de semaine. 


In dieser Nummer 


Die Silizium Vierplattetrisde — Il... 8! 

Die Anwendungsméglichkeiten fiir die Silizium Vier- 
plattetriode umfassen die Erwirkung von Leistungsand- 
erungen (im Wechsel- wie im Gleichtrombetrieb) durch 
Beschrankung der Leitfahigkeit auf einen beliebigen 
Phasenwinkel sowie ihre Verwendung als Schiitzenersatz 
und zur Umkehrschaltung von Gleichstrom auf Wechsel- 
strom. Um Kippschwingungen mit steilem Wellenfront- 
winkel fiir den Eingang der gesteverten Gleichrichter zu 
erhalten, kénnen Steuverkreise mit Magnetvorrichtungen 
bzw. Halbleiterelementen ausgestattet werden. 


Im Nachheizverfahren betriebene Kraftwerke — 
eine Zwischenbilanz 

Eine zweijahrige Erfahrung mit im Nachheizverfahren 
betriebenen 120 MW-Turbogeneratorsétzen hat gezeigt, 
dass diese fast ebenso schnell auf volle Betriebszahl 
gebracht werden kénnen wie kleinere, unter einfacheren 
Dampfbedingungen arbeitende Maschinen. Im *A'-Werk 
in Blyth 7z.B. sind Wirkungsgrade von iiber 34% ver- 
zeichnet worden. Es hatten sich auch keine Schwierigkeiten 
unmittelbar daraus ergeben, dass extreme Dampfbeding- 
ungen (105 kg/cm2, 538° C) herrschten, obwohl sich 
die Notwendigkeit ergeben hatte einige mit dem 
Dampfeinlasses und der Brennstoffzufuhr zusammen- 
hdngende Probleme zu lésen. Die Wartung durch je einen 
Bedi enungsmann fiir zwei aus Kesselanilage und Turbinen- 
satz bestehenden Betriebseinheiten funktionierte zufrie- 
denstellend. 
Kraftversorgungsanlage einer Zuckerfabrik 99 

Der Kraftstrombedarf einer Gruppe zusammengefasster 
Zuckerraffinierien in Pyrmont, Australien, wird durch 
Abdampfturbinen geliefert, die Wechselstromgeneratoren 
von 6,6 kV antreiben. Nebengeschlossene Drosselventile 
treten automatisch in Aktion sobald der Bedarf an 
Betriebsdampf dem fir die Kraftstromerzeugung itiber- 
steigt, wahrend etwaiger bei héherem Strombedarf noch 
vorhandener iiberschiissiger Dampf ins Freie abgelassen 
wird. Ausserdem sind Vorkehrungen getroffen um die 
Anlage in Zeiten stark reduzierter Belastung, etwa an 
Wochenenden, an das dffentliche Versorgungsnetz an- 
schliessen zu kdnnen. 


LROWRICAIL 


UMTS 3 


SARDINIA HOUSE, SARDINIA STREET, LONDON, W.C.2 
Telegrams: Equivolt . Estrand Telephone: HOLborn 6016 





The Silicon Controlled Rectifier—Part 2 
by J. H. R. Manners, B.SC. 


120 MW Reheat Units at Blyth “A” 
Precision Electrical Measurements 
Sodium Amalgam Fuel Cell 


The Hirst Research Centre 


Progress in Manufacture—English Electric 


INDUSTRIAL ELECTRICITY 


Power and Process Steam Generation 
by E. G. Williams, M.B., A.M.1.E.AUST., A.M.L.E.E. 


A.C, Crane Hoist Drive Developments... .. 10 


Semiconductor Rectifiers for Sheet Steel Zinc Plating 103 
by E. R. Rogers and C. W. Yipp, B.SC., A.M.LE.E. 


Drying-out Electrical Machinery _... oa .. 104 


FEATURES 


Readers’ Views 

Personalities in the industry 
New Literature 

Progress in Patents 

New Products and Appliances 
News of the Week ... 
Company Activities 

Overseas News 

Commercial Information 


News Sheet 
Classified pbvetiomnents 
Index to Advertisers ... 


© The Electrical Times Ltd., 196 





SUBSCRIPTION RATES: United Kingdom £4, Overseas £4 10s per annum, 
Canada and USA $12 per annum, Subscriptions are ay in advance and may 
commence with any issue. Overseas subscriptions ma paid by banker’s draft, 
cheque, international money order or credited to het Electrical Times Ltd., at 
Coutts and Co., 440 Strand, London WC2. Single copies price Is 6d. Postage’ 64. 





Electrical Times, 19 January, 1961 


REMOTE CONTROL 
GAS TURBINE DRIVEN 


AC GENERATOR 


FOR PEAK LOPPING AND EMERGENCY POWER 





Se 











COMMISSIONED AT PRINCETOWN DECEMBER 1959 
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3MW I1kV ECC generator (and control switchgear) 
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Comment 


RESEARCH IN A COMPETITIVE ECONOMY 

Competition is increasing in all sections of the industry and price consciousness is 
more in evidence than at any time since the early "thirties. In this new climate of 
trade, what is likely to happen to research within industry? Under the largely shel- 
tered markets since the war, research expenditure has grown year by year and, what 
is more, the major part of such expansion has been by industry. Can high levels of 
research, so vital to the electrical industry, survive both world recession and the 
inhibitions of RTP? The problem was stated by Mr O. W. Humphreys at the Hirst 
Research Centre last week, pointing out that profit margins on established products 
are no longer sufficient to provide substantial sums for research. Apart from long 
range research, new ventures must pay their own way. This can only be done by 
being early on the market, before competition has forced down profits to marginal 
levels. To achieve this, Mr Humphreys sees the need for the latter stages of research, 
development and design being placed under unified control, so that the many 
problems involved are attacked by parallel streams of work rather than by pro- 
gression in series. Once viability has been established, he suggests, speed is essential. 
Such accent on speed and commercial applicability is a policy which can meet the 
changed commercial climate; but it is one fraught with the danger that concentration 
on short-term projects may lead to neglect of those that offer less immediate com- 
mercial attractions. It is in medium-term research that this country has always been 
weakest and one which our overseas competitors have shown to be profitable. 
Nonetheless, our research laboratories have much to gain from a greater commercial 
consciousness. 


PACE OF GENERATION DEVELOPMENT 

Last week’s Institution of Mechanical Engineers’ paper on Blyth “A” power station 
provided more than a valuable review of design intentions and operating experience 
for a station which marked an important milestone in generation development in 
this country. It also gave a sense of scale to the rate of advance in generation 
techniques. When the first 120 MW reheat boiler-turbine-alternator unit was com- 
missioned at Blyth in December, 1958, it marked the beginning of a standard for 
British power stations which has led to the present position of no less than 40 similar 
units being in operation or under construction. Yet when the design for the station 
was in hand, in 1950-55, the first of the 60 MW straight cycle unit stations was only 
just coming into service, and there was little experience with 1,000°F steam cycles in 
British commercial service. Today, as the operating experience on the full Blyth “A” 





power station becomes available, 550 MW sets are in 
prospect, and at the Blyth site itself provision is 
being made for 350 MW single-shaft sets incorporat- 
ing use of a supercritical steam cycle, another first. 
With these advances has gone notable economy in 
first cost—Blyth “A” itself was designed when the 
Beaver Committee report, occasioned by increasing 
capital costs in power station plant, was prominent in 
the official memory. On the operating side, the station 
is notable for its demonstration of the possibilities 
and advantages of having operating staff concerned 
with a boiler and set as a unit, rather than specialis- 
ing in boilers or turbo-alternators alone. A modified 
version of this principle is in use, with a “unit 
operator” in charge of a pair of units, and a super- 
vising engineer having overriding concern with 
efficiency of generation in the station’s four units, 
with results that the authors of the paper describe 
as “highly successful.” 


SEMICONDUCTOR SPREAD 

Semiconductors are coming into use for such varied 
applications in the power engineering field that their 
mundane use in straightforward rectification tends 
to be taken for granted. Yet the progress made in 
the few years during which they have been used in 
this field is remarkable and well in excess of original 
estimates. An article in our “Industrial Electricity” 
section this week makes this point in describing an 
installation where germanium rectifiers have been 
directly substituted for selenium units with a gain in 
efficiency and an increase in output from the associ- 
ated plant. Semiconductor rectifiers are not occupy- 
ing only the niche in the medium-voltage d.c. supply 
range, as once was their likely limitation; they are 
invading the. preserves of the selenium rectifier in the 
lower voltage applications, and the mercury-arc recti- 
fier at higher voltages. One of the larger manu- 
facturers, analysing orders received by the heavy 
industrial plant section during 1960, estimates that 
the ratio of semiconductor to mercury-arc rectifiers 
has climbed to well above 3: 1, a striking illustra- 
tion of the progress made in the higher voltage field. 
The mercury-arc rectifier is at present holding its own 
where inverted operation or variable voltage output 
is required, but developments such as that described 
in the first of our articles this week must hold a threat 
there in the long term, for ratings of silicon. con- 
trolled rectifiers are-increasing apace, and prices 
should fall as production expands. 


PRIVATE RETAILING 

The independent electrical retailer claims that his 
customers receive better individual attention than 
they can expect from larger multi-outlet organisa- 
tions; but unless he can organise his business with 
the certainty and drive that is the hallmark of up-to- 
date retailing by the large concerns, distressingly few 
customers may be attracted to experience this 
advantage. Salvation seems to lie in some measure of 
co-operation with others in a like position. How best 


This week's quick summary of electrical news faces advertisement page /8 
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this should be secured is a question much in debate 
at present, not in the UK alone. Wholesaler-centred 
groups may have a future, and so may loose con- 
federations of retailers in a locality, designed mainly 
to secure the benefits of bulk purchasing. More 
obvious a possibility is further development of trade 
associations, and it is probably significant of the 
changing problems of electrical retailing that the 
ECA associate, NECTA, has been bestirring itself 
lately and extending and improving its service to 
members. Staff training and help with hire-purchase 
financing have been added in recent months to the 
bedrock of information services and representation at 
national level which form the daily bread offered 
by any trade association. Moreover, NECTA have 
important developments in hand in the codifying 
of after-sales service as a retailing responsibility, 
with provision for co-operation in discharging it. 
Now an energetic recruiting drive is in preparation 
by the Association. Whether it will attract those who 
could benefit most from central advice and a link 
with fellow traders may be doubted. Any increase in 
membership, however, will be welcome, particularly 
at a time when electrical retailing interests stand 
more than ever in need of representation at manu- 
facturing, wholesaling and Government level; and 
when the electrical industry in all its sections can 
benefit from the expanded sales that wider applica- 
tion of advanced retailing know-how may hope to 
bring. 


SKY-BLUE PINK 

When it comes to amenity considerations, overhead 
line towers exhibit several angles and the CEGB 
patiently study alternative routes, undergrounding 
and even individual tower positions, to meet the line 
baiting of the zealous guardians of the countryside. 
Now they have been studying the possibility of 
camouflage. The grid towers, born 30 years ago with 
lavish architectural care to provide the noble propor- 
tions symbolic of our industrial heritage, have now 
been painted blue and pink and green and black in 
tests to merge them with the countryside. But they 
refuse to be obscured. Despite what readers of 
weather reports may think, there is no British 
Standard weather, and colour schemes which are 
excellent under overcast skies show up markedly on 
the occasions of bright sun. Even the broken lines 
of camouflage, so successful in confronting an enemy 
at sea, are ineffective in meeting the demands of 
amenity lovers. The most these exercises in 
obscurantics have done is to demonstrate once more 
the good intentions of the CEGB, for any benefits 
from colour choice appear marginal and the familiar 
weathered galvanised steel still appears to be the best. 
For the euphemist there are possible alternatives in 
pale blue for flat country and bronze green for 


heavy woodlands, but when it 
comes to well-timbered country toon 


there is no escaping weathered 
galvanising with a soupgon of 
natural rust. 
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The Silicon Controlled Rectifier 


PART 2. APPLICATION TO POWER CONTROL AND SUPPLIES 


by J. H. R. Manners, B.Sc. 


silicon controlled rectifier may be switched on by 

means of its gate electrode, it can be switched off 
only by bringing the anode-cathode current below the sus- 
taining current value. This is accomplished without difficulty 
in circuits operating from an a.c. supply since the supply 
current passes through zero at the end of each half-cycle. 
Therefore if the gate signal is removed before the end of 
the half-cycle, turn-off of current occurs automatically. 


: S explained in the first part of this article, whilst a 


Variable A.C. Power Control 


Control of the mean power supplied to a load may be 
readily achieved by using a pair of controlled rectifiers 
connected in inverse parallel, in series with the supply to 
the load. This is illustrated for a single phase circuit in 
Fig. 11. Each controlled rectifier is used to control one 
half of the supply cycle, being non-conductive over the 
whole of the alternate half-cycle. Variation of the power 
delivered to the load is achieved by controlling the instant 
in each half-cycle at which the appropriate controlled 
rectifier is fired. This is illustrated in Fig. 12 which 
depicts the current waveform in the load, assumed for the 
sake of clarity to be resistive. When firing occurs 
towards the end of each half-cycle, Fig. 12(a), the mean 
current is quite small. When firing occurs near the begin- 
ning of each half-cycle, Fig. 12(c), the mean current is 
correspondingly large. An intermediate condition is shown 
in Fig. 12(b). 

By using firing pulses with steep leading edges and of 
sufficient magnitude to ensure firing, very accurate control 
of the firing points is possible. 

This type of circuit may be equally well applied to 
three-phase circuits, in which case a pair of controlled 
rectifiers is suitably connected in each supply line. 

When loads containing inductance are used it is some- 
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Fig. 11. Control for a.c. power by regulating conducting 
period during each half-cycle 





times necessary to 
take precautions 
against an effect 
known as “half- 
waving.” This 
effect can be pro- 
duced if the con- 
duction period of 
the controlled 
rectifiers ig eX- 
tended beyond 
180° due to the 
induced _ voltage 
across the induct- 
ance exceeding the 
reversed voltage 
of the supply, so 
that there is a net 
forward voltage 
remaining across 
the controlled 
rectifier which 
would otherwise 
have ceased to 
conduct. If the gate firing pulses are of short duration, 
and one controlled rectifier is still conducting whilst the 
second receives its firing pulse, then the second will not 
fire since it still has a reverse voltage across it. Each 
alternate half-cycle will thus be missed, resulting in half- 
wave rectification of the supply. This is obviously undesir- 
able, and may be avoided by either using sufficiently long 
firing pulses, or by relating the instants of firing to the 
instants at which the controlled rectifiers revert to their 
blocking state, rather than to the instants at which the 
supply voltage passes through zero. (See reference 1.) 


Fig. 12. Waveforms under a.c. power control 


Fig. 13. Silicon controlled rectifiers find applicaticns in d.c. to a.c. inverters, such as 
this device, which uses a circuit similar to that shown in Fig. 23 
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The presence of capacitance in the load can result in 
high voltages and currents appearing in the circuit and 
care must be taken to evaluate properly the effect on the 
controlled rectifiers. 

Typical applications for the type of circuit described 
include control of lighting in studios and theatres, and 
temperature control of electric furnaces. 


A.C. Power Switching 


A particular case of the type of circuit used for variable 
a.c. power control is that in which the silicon controlled 
rectifiers are either on or off for the whole of the forward 
half cycles. In other words they are used as a power switch 
or contactor, The control circuit is naturally simpler than 
it is in variable power control circuits. 

A semiconductor contactor of this sort has advantages 
over mechanical types and may be useful in certain cir- 
cumstances where first cost is overridden by other factors. 
These advantages are speed of operation, robustness, 
immunity to vibration, freedom from contact bounce, 
silence in operation, freedom from wear and tear. Also, 
since there are no opening contacts, no sparks or arcs are 
produced, so that the device is inherently flameproof. A 
further advantage results from the fact that a controlled 
rectifier can only turn off when the current through it 
has dropped almost to zero, so that no switch-off transients 
are produced due to the interruption of a heavy current 
and there is no splash at the fault. 

Another form of contactor employs a single controlled 
rectifier in conjunction with a bridge rectifier, using one 
such circuit in a single-phase system and one in each 
phase of a three-phase system. The a.c. terminals of the 
bridge are connected in series with the supply and the 
load, and the controlled rectifier is used to short-circuit 
the d.c. terminals of the bridge as required, thus effectively 
throwing a very low impedance across the a.c. terminals. 
This circuit is shown in Fig. 14. The choice of contactor 
circuit used usually depends upon economics, the current 
to be controlled, and the ratings of available controlled 
rectifiers. 


Controllable Rectification 


Control of d.c. power obtained from an a.c. supply is 
achieved by means similar to that used for a.c. power 
control with the exception that the controlled rectifiers are 
used in a rectifier circuit instead of the inverse parallel 
arrangement used for a.c. control. An example of such a 
circuit is illustrated in Fig. 15, which shows a single-phase 
bridge with two of the arms containing controlled rectifiers 
instead of diodes. The mean output is varied, as in the 
case of a.c. power control, by controlling the instant in 
each half cycle at which firing occurs. The output voltage 
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waveforms are shown in Fig. 16 for low, intermediate, and 
high mean output levels. The variation of mean output 
power, input power factor and ripple, with firing angle, 
a, is given in Fig. 18(a), for a resistive load without 
smoothing filter. Comparison with Fig. 18(b) shows the 
effect of inserting a filter choke in series with the output. 
Further information on this type of circuit may be found 
in Reference 2. 

Circuits similar to the one described, including poly- 
phase versions, are used for such diverse fields as alternator 
excitation, variable speed motor control including dynamic 
and regenerative braking, constant potential d.c. power 
supplies, etc. 


Operation with D.C. Supplies 


Controlled rectifiers may be used to control power from 
d.c. supplies, but special means have to be employed to 
turn off the devices since the supply obviously does not 
pass automatically through zero, as is the case with a.c. 
supplies. One basic example of a turn-off circuit is shown 
in Fig. 17. Turn-on is achieved by applying an appro- 
priate signal to the gate of SCR1I. SCRI may then be 
switched off by the following mechanism. SCR2 is norm- 
ally non-conducting, so that when SCRI is conducting, 
capacitor C charges through a bleed resistor R to almost 
the full supply voltage. If SCR2 is then turned on, the 
charged capacitor is connected directly across SCRI, but 
the polarity of the voltage across C is a reverse one with 
respect to SCR1, so that the latter reverts to the blocking 
state if the voltage remains reversed for more than the 
total turn-off and recovery time of SCR1. This depends 
upon the time C takes to discharge through the load, 
aided by the supply voltage. 

Circuits such as the one described may be used as d.c. 
contactors, which will have some of the advantages over 
mechanical types which were mentioned in the discussion 
on a.c. types, but, in particular, they offer the facility of 
operation at very high speed. 


D.C. to A.C. Inverters 


The action of the d.c. contactor described in the 
previous paragraphs forms the basis of operation of the 
parallel type of d.c. to a.c. inverter, since this is in effect 
a more complex switch which operates continuously, 
reversing the polarity of the connections between d.c. 
supply and load 
at a_ predeter- 
mined frequency. 

The _ switch-off 
capacitor in Fig. 
17 becomes the 
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Fig. 14. Circuit for a.c. power switching 


Fig. 15. Single-phase bridge controlling 
d.c. power by regulating instant of 
rectifier firing 


Fig. 16. Waveforms from circuit shown in Fig. 15: 
(a) low; (b) intermediate; (c) high mean output 
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commutating capaci- 
tor in Fig. 19, whilst 
the two gates are fed 
alternately with 
pulses at a chosen 
repetition rate. 

The d.c. supply in 
Fig. 19 is switched 
alternately from one 
half of the output 
transformer primary 
to the other at the 
frequency of the 
pulse generator. The 


action of the circuit 


7 
q RZ 
\ is as follows: 


f If SCR1 is switched 


$" 














on, the d.c. supply is 
connected across one 
half the transformer 
primary, and _ the 
voltage across C is 
twice the supply volt- 
age. If SCR2 is now 
fired, C is connected across SCR1, as in the d.c. contactor 
circuit, and since the voltage on C is in reverse relative 
to SCRI, SCRI is turned off. SCR1 is subsequently fired 
and the cycle is repeated. Inductance L is included in 
series with the supply to ensure a continuous flow of 
current from the battery, with each controlled rectifier 
conducting for the whole of its “ON” half-cycle. If induct- 
ance is not present it is possible in some circumstances 
for conduction to occur during part of each half cycle 
only, so that the maximum power handling capacity of the 
devices cannot be exploited. More detailed information 
on the operation of this type of inverter may be found 
in References 3, 4 and 5. With the circuit in Fig. 19, the 
output waveform is basically a square wave, but is 


N FF 


Fig. 17. Turn-off circuit for use where 
supply is d.c. 
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Fig. 18. Variation in mean d.c. power output from bridge circuit: 
(a) without filter, (b) with choke filter 
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modified by C and L. The optimum value of C, in parti- 
cular, depends upon the load, and should be adjusted when 
the load is changed. If C is not changed as the load is 
changed, the output waveform may vary considerably, 
together with the output voltage. The latter tends to rise 
considerably if the load is removed altogether. A modifica- 
tion which reduces this effect is shown in Fig. 20. The 
peak output voltage rises to little more than the d.c. supply 
voltage, and surplus power is fed back to the supply 
through the two diodes. 

Three-phase parallel inverters operate in a similar 
manner to the single-phase one described, the d.c. supply 
being connected successively to each terminal of the 
primary winding on the output transformer. The circuit is 
shown in Fig. 23. 

Inverters of the type described can operate at high 
efficiency, figures above 95% being attainable, the actual 
values depending upon the quality of the associated com- 
ponents, in particular the output transformer, and the 
relative magnitudes of the supply voltage and the forward 
voltage drop across the controlled rectifiers. A typical 
three-phase inverter which has been constructed for opera- 
tion from 110 V d.c. has developed 5 kilowatts at 
400 c/s at an efficiency of 95%. This is an overall 
efficiency figure, since there are no “hidden” losses such 
as are introduced, for example, by filaments or heaters 
in circuits using thyratrons. 

Because it is possible to obtain power inversion at high 
efficiency using silicon controlled rectifiers it is a practical 
proposition to use this principle in such applications as 
the provision of a.c. power for mobile equipment (and 
other applications where only a d.c. supply exists), the 
generation of standby a.c. supplies from batteries, the 
provision of ultrasonic power for cleaning and drilling, 
generation of power for induction heating, control of 
variable speed motors and many others. 


Derivatives of Inverters 
Two derivatives of the d.c. to a.c. inverter are frequency 
changers and d.c. to d.c. converters. Frequency changing 











oc 


SUPPLY 











Fig. 19. Simple d.c. to a.c. inverter using pulse generator to control 
frequency of a.c. cu*put 






































Fig. 20. Modified inverter giving improved a.c. voltage regulation 





Fig. 21. Adplication of Trinistors to theatre lighting control 


may be carried out by rectifying the original a.c. source 
and inverting the resultant d.c. to a.c. of another fre- 
quency. The efficiency can be high in spite of the number 
of stages, since semiconductor rectifiers, as well as 
controlled rectifiers, operate at extremely high efficiency. 
Direct a.c. to a.c. frequency conversion is also possible, 
although the system tends to be less flexible. 
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Conversion of a d.c. supply to a d.c. supply of different 
voltage is achieved by rectifying the output of a d.c. to 
a.c. inverter, the change in voltage being determined by 
the primary to secondary ratio of the output transformer. 
The frequency and waveform of the inverter may be 
chosen for the best efficiency of operation or for other 
considerations such as weight and size of the equipment, 
and smoothing requirements. 


A.C. Control Circuitry 


In most a.c. circuits where variable power control is 
desired, including controlled rectification, the basic require- 
ments for the gate control signal are the same. The gate 
signal must consist of rectangular pulses with steep leading 
edges and of sufficient amplitude to fire any sample of a 
given type. Minimum requirements are specified in the 
manufacturers’ data. Further, the pulses must be locked to 
the supply frequency, but must be variable in phase 
relative to the supply waveform. The duration of the pulses 
must not be less than the turn-on time of the controlled 
rectifier, and in many applications need not exceed this 
by more than a suitable safety factor. In some applica- 
tions, a longer pulse is desirable, such as when the load 
contains inductance, as has been previously described. 
Suitable pulses may be generated by magnetic means or 
by relatively simple semiconductor circuitry, but in any 
case it is desirable that the phase shift of the firing pulses 
should be determined by means of a d.c. control signal, 
since such systems are generally more flexible than those 
using an a.c. signal. 

An example of one type of control circuit is given in 
Fig. 22. VT2 and VT3 with associated components form 
a bistable pulse generator which is switched from one 
stable state to the other by varying zhe potential of the 
base of VT2. When no firing pulse is present at the gate 


















































ac 








SUPPLY 


Fig. 22. Control circuit with bistable pulse generator for generating firing signals for controlled rectifier gates 
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of either controlled rectifier (SCR1, SCR2) 
VT2 is bottomed. If a positive-going base 
signal is applied to VT2, the circuit switches 
to the second stable state and produces a gate 
pulse. The base signal consists of two com- 
ponents, a positive-going sawtooth developed 
across Cl and a steady potential derived from 
the control potentiometer RV2. The sawtooth 
component has a frequency twice that of the 
a.c. supply, and its flyback occurs each time 
the current through the controlled rectifiers 

















passes through zero. By varying RV2, the 
instant at which VT2 and VT3 trip may be 
made to occur at any desired point on the saw- 
tooth, and hence at any desired instant during 
the load current half-cycle. Since the sawtooth 
is directly synchronised to the current through 
SCR1 and SCR2 (i.e., the load current) rather 
than to the supply voltage, there is no danger 
of half-waving if the load contains inductance. 

In addition to the steady component obtained from 
RV2, a further component is received through R11 if the 
current through the load exceeds a predetermined figure. 
The polarity of this current is such as to hold VT2 hard 
on and prevent the trigger circuit producing firing pulses 
in such an event. 

No attempt has been made to explain the operation of 
the circuit in Fig. 22 in detail, as it is likely that control 
circuits will become even simpler in the near future, with 
complete design information being obtainable from the 
controlled rectifier manufacturers. Further information on 
the circuit in Fig. 22 is given in Reference 1. 

Where the controlled rectifiers are to be used simply as 
on-off power switches, rather than to provide variable 
control, the control circuitry is somewhat similar, but does 
not require the facility for varying the firing point and is 
therefore simpler. 


D.C. Circuits 


Control] circuits used for switching d.c. power are 
generally basically different from those used for a.c. since 
there is obviously no requirement for synchronisation 
and the supply never passes through zero. Turn-on, there- 
fore, can be initiated at any time so far as the supply 
is concerned, whilst turn-off requires something more 
definite than merely removing the gate signal and waiting 
for the supply current to pass through zero, as is the case 
with a.c. 

Turn-on may be accomplished quite simply by applying 
a positive signal to the gate. The nature of this signal 
depends upon the circuit, but in many cases a positive 
pulse is sufficient, since once conduction has started it 
continues so long as load current flows. 

Turn-off may be accomplished by momentarily applying 
a reverse voltage to the controlled rectifier, one method 
being described on p. 82 under “Operation with d.c. 
supplies.” It is, of course, necessary to remove any gate 
signal before attempting to switch off. 

An interesting point arises concerning turn-off with d.c. 
supplies and using inductive loads. Although turn-off 
must begin with load current flowing, there will be no 
induced voltage spike, since the controlled rectifier is not 
being used to switch off the load current. In effect, the 
load current is diverted from the controlled rectifier by 
extraneous means and for this to be successful in achieving 
turn-off no positive voltage spike must be produced. In 
other words, it is implicit in the method of turn-off that 
there is no voltage spike. 











Fig. 23. Circuit of three-phase parallel inverter 


Conclusion 


These articles have touched only briefly upon the 
characteristics and uses of silicon controlled rectifiers such 
as the Trinistor, but it is hoped that some indication has 
been given of the immense potentiality of the devices. 


Thanks are due to Westinghouse Brake and Signal Co. 
Ltd. for permission to publish these articles, and to the 
chief of electrical research, Mr A. H. B. Walker, and 
engineers of the research laboratories for technical 
information and assistance. 

It should be noted that the circuits and information 
given in these articles have been included to illustrate the 
uses of silicon controlled rectifiers and may include 
features which are patented or subject to patent applica- 
tion. Their inclusion does not imply any authority or 
licence for their use. 
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FACTORY FIRE PRECAUTIONS 


N recent years, legislation has extended the duties of factory 

owners in relation to fire precautions, and a guide to the 
extent of those duties and, indeed, to the basis of effective 
action to limit the risk of fire damage is welcome. Such a 
guide has been prepared by the DSIR Building Research 
Station as No. 9 in their factory building studies series, “Fire 
Protection in Factory Buildings” (HMSO, price 3s 6d). It covers 
the law as it stands at present, and the fundamentals of fire 
protection practice, with close attention to what can be managed 
in terms of building construction and layout. Amongst the 
features of the guide, which will be of value to electrical 
engineers, is a survey of alarm systems noted against the fire 
risk classification of the factory concerned. 
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120 MW reheat units 
at Blyth “A” 


COMMISSIONING AND OPERATIONAL EXPERIENCE 


forerunners of similar sets, constituting a large part 

of the CEGB new plant programme. But their 
importance also lies in the valuable experience they will 
provide for the much larger sets now being designed. 
Some commissioning and operational experiences with the 
Blyth “A” sets. were described to a meeting of the 
Institution of Mechanical Engineers last week.* 

The first set was brought into service in December, 1958, 
and the fourth set in June, 1960. A description of the 
station appeared in ELtecrricaL Times for 30 June, 1960, 
but some salient features are given below. 


Boiler and Generating Plant 


The boilers were designed for 860 klb/hr rating and with 
superheater outlet conditions of 1,600 Ib/sq in., 1,010°F. 
When the station was designed, there was no British 
experience with large boilers, or with steam temperatures 
as high as 1,000°F—the first 60 MW units were only then 
coming into service. The aim of the boiler design was to 
provide a flexible construction with wide margins, enabling 
it to act to some extent as a prototype unit: in particular, 
to give design output conditions with a wide range of 
fuels, including those with a much higher ash content 
than the local Northumberland coals. 

Following a series of investigations, front wall firing 
with turbulent burners was adopted and a parallel arrange- 
ment of superheaters and reheaters was chosen on the 
grounds of good steam temperature control. Pressurised 
firing was not considered economical, but a pressure-tight 
casing, to reduce air infiltration losses, was developed. 
Cost was reduced substantially by siting air heaters out- 
side the building, and by drawing air from inside the 
building, radiation losses were recovered. 

By using heat recuperative surfaces in the boiler, it was 
possible to give a gas exit temperature of 270°F at full 
load and this enabled an efficiency of 88-75% on gross 
calorific value to be offered—considerably higher than 
was possible with current practice at that time. 

Much attention was given to dust-extraction plant. This 
consisted of cellular and cyclone mechanical precipitators, 
followed by two electrostatic precipitators, enabling an 
efficiency of 99-3% to be obtained on test. 

The three-factor method of superheat control adopted 
had unusual features. The settings of the spray attem- 
perator valves were controlled by a gas-heat-content 
furnace gas controller near the secondary superheater. 
This setting was modified by a steam-temperature-at-outlet 
controller. In addition, to allow for the thermal inertia 
of the secondary superheater, a further signal, derived 
from steam temperature immediately after the superheater, 


"P's 120 MW reheat sets at Blyth “A” were the 





* “Design, Commissioning and Operation of Blyth “A” 
Power Station,” by A. E. Powell, B.sc., M.1.C.E., M.I.MECH.E., 
and E. Forth, B.sc., M.1.MecH.E. Mr Powell is with Merz and 
McLellan and Mr Forth is Chief Generation Engineer, 
CEGB North Eastern Division. 


was used to modify the original valve settings. Reheat was 
controlled to 1,010°F+10°F by gas dampers, with 
emergency spray attemperators. 

The turbines were solidly-coupled, three-cylinder impulse 
machines with four bearings for the three shafts. A semi- 
flexib'e coupling linked the l|.p. turbine to the alternator. 
The h.p. and i.p. steam inlets were adjacent to reduce 
the maximum differential expansion to be allowed for. 
The h.p. steam chest. contained a combined stop and 
emergency valve and throttle valve. A device was also 
incorporated to enable the freedom of the valves in their 
bushes to be checked on load. 

Steam enters the i.p. cylinder from the h.p. cylinder 
via the reheater at 375 Ib/sq in., 1,000°F through two 
chests containing interceptor emergency valves and inter- 
ceptor governor valves. An additional overspeed device is 
incorporated, independent of the main governor. If there 
is a sudden fall in load from 78 MW to less than 42 MW 
it causes h.p. and interceptor emergency valves to close 
immediately and they remain closed while the entrained 
steam is absorbed. They then open and allow the speed 
governor to resume control. A fall in vacuum, or loss of 
steam pressure, causes unloading devices to reduce load 
by predetermined amounts. The setting of the overspeed 
governor can also be checked at synchronous speed with 
the machine running off the bars. Under this condition, 
a device opens the governor valve fully, the set overspeeds 
and the tripping speed can be observed. 


Auxiliaries 

All auxiliaries were required to be electrically driven 
and study showed that 3-3 kV had distinct advantages 
over 6-6 kV for supply to the larger auxiliaries. The best 
siting for the switchgear was also studied and the eventual 
site selected was between turbine and boiler houses. 

The alternators generate at 13-8 kV and are designed 
for hydrogen cooling at 30 Ib/sq in. The exciters are driven 
through 3:1 reduction gears and the excitation is controlled 
by a magnetic amplifier voltage regulator. 


Unit Control 


One of the innovations introduced at Blyth “A” which 
has proved to be very successful was to train personnel 
to operate a boiler and turbine as one machine, a concept 
emphasised by the in-line positioning of the boiler-turbine 
operating instruments. Two operating units are housed in 
a single-unit control room. The control room is under the 
direction of a Supervising Engineer responsible for overall 
operation of the units and for their efficiency. In addition. 
there is one Unit Operator, two Assistant Unit Operators, 
two Auxiliary Plant Attendants and a Shift Labourer. A 
comprehensive training programme was instituted, con- 
sisting of lectures on site by equipment specialists, visits 
to other stations and a series of “Operational Codes” to 
ensure uniformity of procedure. The total staff at Blyth 
“A” is 290 or 0-6 men per MW. 
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Commissioning 

The paper gave a comprehensive account of commission- 
ing procedure and of operational difficulties encountered. 
Points of particular interest were the use of acid cleaning 
for the first boiler in the north east, and the decision to 
purge the main steam pipes by blowing through steam to 
atmosphere. By using a 3:1 velocity head of steam during 
purging to that under normal conditions, sufficient shifting 
power was obtained, coupled with the temperature shock, 
to remove scale and debris. The value of the method was 
assessed by placing polished targets in the path of the 
emerging steam and examining them for cleanliness after 
each blow through. 

A technique for flushing the feed system was developed 
for the third boiler after trouble on the first boiler due to 
choking of the strainers. The system used on No. 3 
boiler gave a marked reduction in the amount of silica 
introduced into the boiler, and only eight weeks elapsed 
before the frequency of blowing down reached a normal 
level, compared with 22 weeks for No. | boiler. This 
experience has prompted the consideration of complete 
chemical cleaning for future stations. 


Operation 

For the initial start-up the rate of pressure-raising was 
restricted to 120°F/hr of saturation temperature, to limit 
temperature stressing of the superheater, reheater and 
drum. Pressure was raised to between 500 Ib/sq in. and 
600 Ib/sq in. before steam was applied to the set to ensure 
a superheater temperature between 690°F and 700°F. 

Three main difficulties were encountered during the 
initial start-up. The reheat temperature was too low, but 
the rate of rise of reheat temperature after synchronising 
proved to be too high; excessive quantities of drainage 
were obtained, and the air-heater gas outlet temperature 
was too low. It was found that 2} hours’ running at 
1,500 r.p.m. was required before the intermediate pressure 
rose to a temperature of 350°F, giving a total running-up 
time of 34 hr. (Designed reheat conditions were 360 Ib/sq 
in., 1,000°F.) At that time there was no experience of 
starting a reheat set without a reheat by-pass. With low 
reheat temperatures there occurred rapid changes of reheat 
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Fig. 2. Basic diagram of starting up procedure adopted 


temperature after synchronisation, giving rise to fears of 
thermal bending of the intermediate shaft. Several methods 
were used to raise the reheat temperature, one being to 
pressurise the reheater by shutting the interceptor valves, 
passing steam through the h.p. turbine, then through the 
partially open reheater outlet drains to the condenser. This 
ensured a rapid increase of reheater and pipework tempera- 
ture as the steam approached the saturation pressure of 
380 1b/sq in. 

Eventually, it was possible to devise the present method 
of running-up, which gives a time of 24 hr on a cold 
run-up and } hr on a quick start. 

The technique of cold loading used was to apply a block 
load of 5 MW, increasing by | MW/min. With a hot 
machine, the rate could be increased to between 3 MW/min 
and 4 MW/min. Rapid change of main and reheat steam 
temperatures during loading have required a pause in load 
increase at 15 MW to 20 MW and 55 MW to 60 MW. The 
load of 55 MW to 60 MW corresponded to introduction 
of spray water to the de-superheater. 

Load reduction at 3 MW/minute was achieved without 
difficulty, although on occasions a sudden increase in i.p. 
eccentricity to as much as 18 mils was observed at 2,350 
r.p.m. Steam temperature could be maintained down to 
45 MW load and reheat temperature down to 30 MW 
load, both figures considerably below those specified. 

It seems that large reheat sets can be run up to speed 
in a time not significantly longer than smaller machines 
with less advanced steam conditions. After the initial 
operation it can be expected that the average annual 
efficiency of the station will be 347%, although full 


Fig. |. At Blyth “A,” an in-line desk layout has been adopted for the boiler-turbine controls to emphasise their operation as a single unit. There are 
two unit control rooms, each with two control desks, the second being to the right of the shift operating engineer's desk (right foreground) 





investigation of the best station operating conditions are 
not yet complete. The average annual efficiency for 1960 
was 34-23%. 


Troubles 

The chief causes of outage were turbine blade failure 
and choking of the air heater. However, during 1959, only 
about 250 hr of outage on the three machines occurred on 
plant subject to advanced steam conditions, and even in 
these cases the steam conditions were not a factor. 

Blade damage on No. 1 turbine was presaged by a 
gradual increase in vibration until, after 5,500 hours’ 
service, a marked deterioration occurred. Examination 
revealed No. | bearing as slightly oversize and this was 
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replaced. However, after a further six hours’ loading at 
100 MW, severe vibration and eccentricity again developed. 
Damage was sustained in rows 1, 2 and 3 following the 
velocity compounded stage and was thought to be due to an 
unsuspected mode of vibration. 


Troubles were also experienced due to clogging of the 
air-heaters. The problem is still under investigation, but 
improvements have been obtained by fitting baffles and 
installing a system of on-load “shot” cleaning. The paper 
also describes relatively minor problems with the feed 
control valve due to vibration, excessive energy consump- 
tion in the milling plant and protracted difficulties with 
the dust-disposal plant associated with the electrostatic 
precipitators, again due to clogging. 


Me F. Dransriecp (CEGB) in thank- 
ing the authors for their careful presen- 
tation of the paper, outlined some of 
the decisions which led to the design of 
Blyth “A.” Although 1,500 Ib/sq in. had 
been an almost arbitrary choice for 
steam pressure based on existing condi- 
tions at the time, the temperature limit 
of 1,000°F had been chosen to eliminate 
as far as possible the use of austenitic 
steel, because there was then some un- 
certainty about welding techniques. It 
should be borne in mind that the design 
for Blyth “A” was frozen in 1955 and 
the authors would agree that certain 
features of the station would not now 
be used; for example, the primary and 
secondary superheaters would not now 
be located side by side. Catenary bunkers 
would also not be used, for coal now 
available would hardly run under any 
conditions. There were now 40—120 MW 
sets designed for operation at 1,000°F 
in use or on order. Referring to rapid 
start-up, he said at Ferrybridge it had 
been possible to run up the 100 MW 
sets in three minutes and load them in 
20 min and from lighting-up to full 
load could be achieved in one hour. 

Mr B. Donkin (Kennedy and Donkin) 
commented on the similarity of problems 
encountered at Blyth with those met at 
Kincardine. He asked if slurry had been 
used at Blyth. He noted that at Blyth, 
voltage of 3-3 kV for auxiliaries had 
been considered more suitable than the 
66 kV adopted at Kincardine. Experi- 
ence had suggested, at Kincardine, that 
6°6 kV gave better operational flexibility. 

Mr J. S. Hatt (AED referred to the 
blade failures which had occurred on 
the second, third and fourth rows. of 
the high-pressure turbine. In the original 
design, the blades were separated by 
packing pieces and fracture had occurred 
at the blade root. Subsequent modifica- 
tion incorporated the packing piece in 
the blade and provided for a stronger 
blade root. The modification had not 
proved entirely satisfactory, however, 
and a full investigation was still in pro- 
gress. There was some evidence that 
blade vibrations at high frequency were 
caused by resonance with diaphragm 
impulses, but no full explanation was 
yet available. 

Mr L. H. Levine emphasised the im- 
portance of close control of oxygen 


DISCUSSION 


content in the feed water during start- 
up. At Ferrybridge it had been possible 
to accelerate from barring to syn- 
chronous speed in five minutes after a 
six-hour shut-down, 


Mr Kirsy (AEJ) said the turbine had a 
critical speed at 2,350 r.p.m. Provided 
acceleration through this speed was rapid 
trouble was minimised; this particular 
critical speed was not thought to be asso- 
ciated with thermal distortion. The heat 
rate of the third machine was of particular 
interest. Gland clearances in the turbine 
on this machine were larger than on 
Nos. | and 2 and it could be that 
absence of initial rubbing may have 
contributed to better results. 


Mr D. CrarK (CEGB) commented 
that the development at Blyth “A” had 
been faster than was required to meet 
growth in demand on the north east 
coast and this had been made possible 
by an almost ideal site for the station 
with abundant cooling water, and also 
by the ease with which the station 
could be linked with the 275 kV super- 
grid. How this station will influence 
supply in the future was illustrated by 
the fact that in 1956 more than half the 
coal from the Northumberland coal- 
fields was sent by sea and there was prac- 
tically no surplus generation in the north 
east. By 1965-66, tonnage of coal used 
by the CEGB in the north east would 
be up by two million tons, the amount 
to be converted into electricity increas- 
ing by three million tons to about six 
million tons/annum. By that time the 
grid would transmit about 50% of coal 
equivalent energy, the other 50% going 
by sea. It was important to recognise 
that it might not be economical to pursue 
this policy, since it was unlikely to be 
economical to convert all north eastern 
coal to electricity adjacent to the coal- 
fields. Transport of coal by sea was 
likely to remain the most economical 
method for supplying energy to the 
south. Mr Clark made a rather wry 
comment on the time to obtain consent 
for station sites. Consent was given for 
Blyth only 20 days after the public in- 
quiry in February, 1955. At the present 
time, the period may be anything up to 
six months. 

Mr R. S. ATKINSON (CEGB) stated 
that many power stations were receiving 


coal below specification with consequent 
difficulty in flow from the coal bunkers. 
It might be worth considering whether 
coal bunkers were really necessary. At 
Blyth, nearly all the possible techniques 
were used for corrosion protection and 
he hoped a report on the experience 
obtained would be made available. 

In reply, Mr Powell said it should be 
borne in mind that at the time Blyth 
was designed the Beaver report on 
economical power station design was 
very much to the fore, and was one of 
the factors which influenced the choice 
of the catenary bunker as a cost-saving 
feature of the station. 

In reply to Mr Donkin, he said that 
so far only a small amount of slurry 
had been used. It was not possible to 
generalise about the relative merits of 
33 kV or 66 kV for auxiliary drives; 
in the authors’ experience at Blyth, 
3-3 kV had advantages when considered 
in relation to the switchgear location. 
He agreed with Mr Clark on the ideal 
site position and, although it was true 
that ample cooling water was available, 
the heat rate could have been improved 
by a more liberal design of the turbine 
back end. 

Mr Forth added that quick starting 
had been achieved at Blyth in a quarter 
of an hour, but the turbines were a bit 
sensitive and it was considered unwise 
to attempt to improve on this time at 
the moment. However, it was hoped to 
hold exhaustive tests on quick starting 
in the spring. 

Referring to the poor quality coal 
jamming in the bunkers, a suggestion 
from overseas for a hyperbolic form of 
bunker mouth had been tried and this 
had proved to give good results. 

Sir Christopher Hinton in closing the 
meeting stressed the value of the authors’ 
paper in dealing with both the design 
and operation of the station, particularly 
since technology was advancing so 
rapidly that experience of new tech- 
niques was not available in time for 
subsequent station designs. In conse- 
quence, the designer had to be right in 
forecasting a station performance at the 
drawing board stage. He concluded with 
a pithy American comment on modern 
design progress. “That if a design worked 
it was obsolete!” 
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Precision Electrical 
Measurements 


SOME RECENT DEVELOPMENTS IN TECHNIQUE 


SSENTIAL prerequisite to continued advances in 
E research and engineering science is the maintenance 

of adequate standards of fundamental measurement. 
“Adequate standards” in this context means errors not 
exceeding a few parts in ten thousand or less. A case in 
point has been the need to improve existing standards of 
measurement of alternating currents in the audio frequency 
range (30 c/s to 30 kc/s) up to 400 A in magnitude. Three 
papers,* presented last week at an IEE meeting, describe 
how improved standards in alternating current measure- 
ment have been achieved at the National Physical Labora- 
tory. A fourth papert deals with parallel advances in 
precision measurement of capacitance. 


Transfer Standard Instrument 


The principle made use of in basic a.c. measurement 
at audio frequency is identical to that for d.c. The unknown 
current, usually not more than 5 A, is made to flow 
through a fixed resistor of precisely known value across 
which a measurable p.d. is developed. Hence, current 
flowing can be deduced by simple application of Ohm’s 
law. The crux of the method, however, is the use of an 
electrostatic voltmeter for p.d. measurement across the 
fixed resistor. This specially designed instrument is the 
“d.c./a.c. transfer standard” used by the NPL. It is so 
called because it is calibrated by standard d.c. potentio- 
metric methods and can give extremely accurate readings 
of r.m.s. voltage when applied to a.c. circuits. 

Disadvantage of the NPL electrostatic voltmeter is that 
it suffers from a limited working range, this being 65 V to 
115 V. For voltages above 115 V, a potential divider can 
be used to extend the range. A more difficult problem is 
that presented by voltages below 60 V. One solution is to 
step-up unknown values to within the range of the volt- 
meter by means of a voltage transformer. Unfortunately, 
design of such a transformer to give constant charac- 
teristics over the required frequency range is a difficult 
proposition. An alternative solution and the one adopted 
by the NPL is to design a suitable audio-frequency 
amplifier. 

The amplifier so designed, consists of three “ring of 
three” thermionic amplifiers interconnected by voltage 
dividers to give a range of fixed gains between 2 and 1,000, 
and utilising a moderate degree of feed-back to compen- 
sate for any instability in individual components. Stability 

*Paper No. 3335: “The Design of an Audio-frequency 
Amplifier for High-Precision Voltage Measurement,” by S. 
Harkness, GRAD.LE.E., and F. J. Wilkins, B.a., B.sc.; Paper 
No. 3296: “The Design and Performance of High-precision 
Audio-frequency Current Transformers,” by J. J. Hill, s.sc., 
A.M.LE.E., and A. P. Miller; Paper No. 3297: “Techniques 
for the Calibration of Standard Current Transformers up to 
20 kc/s,” by J. J. Hill, B.sc., A.M.LE.B. 

t Paper No. 3159M: “Improvements in the Precision 
Measurement of Capacitance,” by G. H. Rayner, B.A., A.M.LE.E., 
and L. H. Ford, M.SC., A.M.LE.E. 





of components, indeed, plays an important part in deter- 
mining the success of the device. For this reason, resistors 
having a low temperature coefficient are used in key 
positions such as in anode and feed-back circuits. These 
resistors are made up of quaternary alloy wires having 
high resistivity and low temperature coefficient, wound 
on clear mica strip formers. Variation of leakage resist- 
ance of coupling capacitors is another source of variation 
in amplifier gain. To obviate this effect, it was necessary 
to use plastics-film capacitors. 


Current Transformer Design 


The range of current measurement in terms of a fixed 
resistance and p.d. across it may be extended to the region 
of 400 A by using a step-down current transformer. This 
demands two provisions: first, the current transformer 
must be of suitable design to maintain its ratio constant 
within specified limits over the frequency range considered; 
secondly, there must be suitable means available for 
precise measurement of transformer characteristics. 

To fulfil the first requirement the NPL have, in fact, 
designed current transformers rated between 5/5 A and 
400/5 A, having ratio errors not exceeding 5 parts in 10° 
and phase errors not exceeding 0-3 minute over a fre- 
quency range of 400 c/s to 10 kc/s. Existing types of 
current transformer having toroidal, multi-layer windings 
were found to be appreciably frequency sensitive because 
of relatively high values of leakage inductance and 
unfavourable distribution of inter-winding capacitance. 
Theoretical examination of Arnold’s equation, which 
relates to current transformer characteristics, shows that 
optimum performance is obtained if leakage inductance, 
inter-winding capacitances and resistances are uniformly 
distributed. Such conditions can be fulfilled in practice by 
the adoption of single-layer toroidal primary and secondary 
windings. This is the basis of construction of the NPL 
standard transformer, which has a “clock-spring” core of 
high-permeability nickel-iron wound with enamelled 
copper wire and having inter-winding insulation of 
polythene. 

The multi-ratio version of the transformer employs a 
sectionalised primary, the required ratios being obtained 
by suitable series-parallel connections. The advantage of 
this method over the tapped primary is that it gives 
identical errors over the range of ratios obtainable. 


Transformer Calibration 


The standard method of calibrating current transformers 
employs a null-point bridge method. Because of heavy 
currents involved, the four-terminal standard resistors 
incorporated in the bridge network are necessarily bulky. 
This, unfortunately, makes the resistors prone to the 
inductive effects of stray magnetic fields, which thus 
become a major source of error. Satisfactory screening of 
the resistors being uneconomic, the NPL have tackled 
the problem by reducing stray fields as much as possible. 
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To this end, the bridge power supply transformer has 
toroidal windings and supply leads are in the form of 
closely spaced parallel strip conductors. The effects of 
stray capacitances are reduced by suitable earthing, and 
isolation of the high impedance detector by means of a 
toroidally wound, screened and balanced transformer. 

A further source of error is the variation with frequency 
of the ac/dc. resistance ratio of the four-terminal 
resistors. These must, therefore, be separately calibrated. 
For this purpose, a modified Kelvin double bridge is 
used, giving an accuracy of measurement of | part in 10* 
for resistance, and 0-001 microsec in time constant for all 
frequencies up to 20 ke/s. 

Of particular note is an alternative “self-checking” 
method which has been developed for determination of 
current transformer ratio and phase angle. The same bridge 
network is used, but the technique employed obviates the 
necessity of knowing the precise values of the standard 
resistors. Instead, any uncertainties in resistance values 
are virtually eliminated by suitable interchanging of stan- 
dard resistors and taking the mean of a series of results. 
The method is applied initially to a transformer having 
a nominal ratio of unity. Having determined the true 
ratio of this transformer by the interchanging technique, 
it is used, in effect, to calibrate bridge errors pertaining to 
the next transformer ratio to be measured. The highest 
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orders of accuracy are obtainable using this method, being 
better than 5 parts in 10 and 0-1 minute at all frequencies 
up to 20 ke/s. 


Capacitance Measurement 

Turning, finally, to precision measurement of capacit- 
ance as carried out at the NPL, the most recent develop- 
ment has been the construction of a Wien bridge 
arrangement to make check measurements against those 
obtained using the existing standard Astbury version of 
the Carey-Foster bridge. The resultant accuracy of 
measurement is 2 parts in 10°. The ultimate accuracy of 
measurement depends, of course, on the accuracy of the 
primary standard employed, in this case a mutual- 
inductor. The value of standard mutual inductance is 
calculated from the linear dimensions of the test coil 
arrangement. These calculations necessarily involve 
assumptions with regard to residual unknowns such as 
distribution of resistance over the winding cross-section. 
This introduces inherent uncertainty of error estimated 
not to exceed 10 parts in 10°. Recent years have seen the 
development of a capacitor whose capacitance is calculable 
to a high degree of precision by making use of the 
Thompson-Lampard theorem. The device promises to 


replace the mutual-inductor as a primary standard. 





SODIUM AMALGAM FUEL CELL 


NTRODUCED in the USA as a prototype for a ship’s 

battery supply is a fuel cell working with sodium 
amalgam and oxygen as its fuels. It is claimed that the 
unit will develop 75 kW and will weigh only between 
2 Ib/kWh or 3 Ib/kWh of capacity. Part of the advantage 
over the hydrogen-oxygen fuel cell comes from the higher 
voltage that can be developed. Another advantage is that 
use of a dense substance such as sodium cuts down storage 
space required. 


Two experimental sodium amalgam-oxygen fuel cells in use 


Principle of the cell is claimed by its manufacturers, 
the M. W. Kellog Co., to have been developed in the 
1950's; information has been classified as secret up to the 
present. 

Basic chemical reaction in the sodium fuel cell is 
combination of sodium, water and extra oxygen to give 
sodium hydroxide. The high reactivity of sodium makes 
control a problem, and the important breakthrough was the 
discovery that a dilute solution of sodium in mercury (as 
an amalgam) acted as a practical electrode. 

In the prototype cell, the amalgam forms a thin flowing 
film on the surface of a metal plate, which forms the 
anode of the fuel cell. As sodium is consumed, the depleted 
amalgam falls to the bottom of the cell and can be 
removed. 

Oxygen in gaseous form is supplied to a hollow cathode, 
one surface of which is a specially formed porous plate 
of sintered metal or carbon. Between the electrodes an 
aqueous solution of sodium hydroxide is provided. In 
practical designs, anode and cathode are kept as close 
as possible to minimise resistive losses in the electrolyte, 
and one design uses a concentric tube arrangement with 
a cylindrical cathode placed within an anode of hollow- 
cylinder form. 

Open circuit voltage of a cell is about 2 V. It is claimed 
to fall only to about 1-5 V even at a current density as 
high as 400 A/sq ft of electrode area. 

In a practical battery of fuel cells, depleted amalgam 
passes through a device which senses the remaining con- 
centration of sodium and adds the amount necessary to 
bring this up to the working level. Since this addition 
causes heat to be generated, provision has to be made for 
cooling. In the electrolyte, the opposite prob!em has to be 
dealt with, make-up water being added to keep the con- 
centration constant. The cells operate at atmospheric 
pressure and at temperatures of about 140°F. 
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Readers Views 


Fused Plugs 


FURTHER to the correspondence on 
13 A plugs, I note the important question of supply and 
distribution of these items has been overlooked; generally 
wholesalers order “13 A plugs,” which are supplied com- 
plete with a 13 A fuse link fitted. These plugs are dis- 
tributed to the trade and ultimately fitted to the appliance 
and, as the plug contains a 13 A fuse, this is usually left 
in position irrespective of the load; the responsibility of 
fitting the correct size is left to the installer, who usually 
has not got to hand a selection of fuses, or the user who, 
so long as the appliance works, does not bother or is 
ignorant of the fact that the fuse should be graded to 
match the load. 


A simple solution may be for manufacturers to supply 
13 A plugs without fuse links; this would reduce assembly 
costs in the factory and would ensure that users would 
have to obtain a fuse link, and in doing so there would 
be a greater possibility of fitting the correct size. 


R. Harvey, 
ASSISTANT PLANT MANAGER, 
SrrRoccO ENGINEERING WoRKS, BELFAST. 


IT is with some trepidation that I write 
the following, but since my return to this country some 
two years ago I have become increasingly aware of what 
seems to me to be muddled thinking regarding both the 
fusing of 13 A plugs and the purpose of a ring circuit 
and its outlets to BS 1363. 


One must start at the beginning and thus I quote from 
the foreword of this standard, sub para (b), stating the 
problem as “the recommendation for a ring circuit con- 
nected to a single 30 A fuse necessitates arrangements 
for fusing at each point of outlet... .” 


In order to keep a balanced outlook, a few words here 
about protection are necessary. I think it will be agreed 
that the function is to protect a major circuit from a minor 
one, or, in other words, to ensure that faults are cleared 
in their own “area” without interfering with other “areas.” 
In this case, the problem is to ensure that a fault on what- 
ever is connected to a 13 A outlet will be cleared no 
further up the system than at that outlet. If this is not 
so, then the protection is useless. 


I had to write that sentence without using the word 
“overload,” and if this is considered carefully it is 
extremely significant. 


Another way of thinking is this: a 30 A ring circuit 
only survives if the diversity is normal. If the consumer 
defeats the diversity by plugging in too much load round 
the ring, no matter how carefully fused his plugs are, 
his ring circuit fuse blows. 


Why, then, all this discussion on the importance of 
proper fusing (BS 1362) of these plugs? They are all 
required to meet the same BS tests, they all have the same 
rupturing capacity. Was it the intention to provide 
avpliance protection or ring circuit protection? Which 
way is this “protection” facing, as seen from the plug? 
Surely the maker of a delicate and costly appliance (e.g., 


Correspondents writing under pseudonyms 
are asked to submit their names and 
addresses in confidence to the Editor 


a TV set) will build-in a fuse to ensure the unit has 
protection—he won't rely on a long chance like the right 
rating of a 13 A plug fuse. It might be fitted to an unfused 
15 A plug. 

I can see no reason for any varieties of these fuses; 
let them all be 13 A. What does bother me is dis- 
crimination between them and the 30 A ring circuit fuse, 
particularly as the latter-could be either rewirable or 
h.r.c. to BS 1361. 


I have a horrible feeling that the reason for these 
obvious anomalies is to be found in a desire to protect 
the flexible cables connecting plugs to loads. This is hard 
to believe since logically one is forced to visualise a 
completely ignorant consumer inadvertently using too 
small a flex for an appliance yet somehow, with amazing 
technical ability, fitting the correct fuse (for the flex, not 
for the appliance). So, let us have no more requests for 
makers to fit tags, etc., if this is the condition we are 
faced with. 

Surely now is the time to face facts and to realise that 
there are literally millions of plugs in use wrongly fused, 
also, no doubt, hundreds of miles of flexibles overloaded 
and wrongly fused. 

G. H. Urquhart, MA., AM.LEE., 
ASTON CANTLOW, 
WARWICKSHIRE. 


Lighting Fittings Design 
I WAS very gratified 


to read Mr 
Clark’s kind remarks about my article (ELECTRICAL 
Times, 12 January). In connection with his comments on 
fitting a plug and socket adjacent to a lighting fitting, 
there is a useful device on the market which consists 
of a 2 A socket-outlet and plug contained inside a ceiling 
rose, made in both two-pin and three-pin patterns. With 
this, even complete pendants may be removed easily for 
cleaning or re-flexing without trouble. 
J. Mellanby, M.A., AM1IE.E., M.LES., 
CAMBRIDGE. 


Cooker Hotplates 


I HAVE read with great interest the 
letter from your anonymous “doggy” correspondent on 
page 47 of the Ecectricat Times for 12 January, 1961. 

On behalf of my company, may I hasten to agree with 
him that there should be standards for the new light-type 
solid plates and also for radiant plates. Is it not, however, 
logical to do as my company has done in view of the exist- 
ence of the EFTA and Common Market, i.e., manufacture 
a European standard such as the 18 cm sealed hob, six- 
heat control type of enclosed plate? Surely with the present 
state of develonment and co-operation with Europe this is 
the obvious thing to do. 

In conclusion, and in the words of a current song, I 
assume that your correspondent must be the “Belle of 
Barking Creek” and a member of the Doghouse Club. 

A. §. Oldhams, 
DIRECTOR AND JACKSON Propucts MANAGER, 
ELECTRICAL Division OF RADIATION LtD., 
Lonpon, N.W.10. 
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The Hirst Research Centre 


CURRENT WORK AT G.E.C. LABORATORIES 


Research Centre, is more than a change of title 

paying tribute to Lord Hirst, the founder of the 
GEC. The organisation of the laboratories is to be 
changed to reflect the new divisional structure that has 
been set up within the company. This was explained by 
Mr O. W. Humphreys, director for research, on the 
occasion of a recent visit to the centre. 

Each of the seven operating groups of the company may 
now have research units at the centre under their control 
and led by research managers on their own staff. They 
will, however, enjoy the facilities of the central research 
laboratories and the telecommunications and engineering 
research laboratories, so as to avoid unnecessary duplica- 
tion of basic chemical, metallurgical and similar facilities. 
Long-range research will remain the responsibility of the 
central research laboratories on behalf of the company 
as a whole. This arrangement is in keeping with the 
decentralisation implicit in the setting up of autonomous 
groups while retaining the advantages of a large centralised 
research unit. It is not anticipated that there will be 
immediate changes in the current work but the proposal 
is considered more in the nature of a long term develop- 
ment programme. 

In a visit to any large electrical research establishment 
there will be much to see in the development of newer 
semiconductor techniques. On the fabrication side at 
Wembley a distinctive advance is to be seen in the process 
for making silicon transistors, hitherto a much more 
expensive process than for germanium. In this process 
small blocks of silicon, one doped with arsenic and one 
with boron, are fused on to a larger block of silicon 
lightly doped with arsenic and the whole is allowed to re- 
crystallise as a single crystal with arsenic predominating 
in the regrown region. A subsequent prolonged high 
temperature bake allows some of the boron to diffuse out 
to form a narrow p-type base region and this can be 
controlled at 0-0001 in. thick or less. The resulting crystal 
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Inverter uses two silicon controlled rectifiers to supply sixty 40 W 
fluorescent tubes from 110 V d.c. 


can be cut to form a large number of silicon transistors 
with typical cut-off frequencies in the range of 20 Mc/s to 
30 Mc/s. 

Considerable work is being done on the application of 
silicon-controlled rectifiers as high-speed switches or as 
inverters. These are available for use on much higher 
voltage ratings than is possible with power transistors and 
units of as high as 50 A rating are expected to be in 
commercial production shortly. 

The control rectifier, which has somewhat similar 
characteristics to those of the thyratron, has the dis- 
advantage that it cannot be switched off other than by 
interrupting anode voltage or by making it negative. For 
light current work a four layer tetrode switch has now been 
developed which overcomes this disadvantage. This has 
been possible because of the regrown diffused technique 
used for silicon transistor production which enables the 
requirement of fast p-n-p-n layer structure to be met. A 
demonstration was seen of a circuit handling some 50 mA 
in its “on” state with a voltage drop of 1-5 V. The 
currents required to switch on or off were about 2 mA, 
while switching times were in the order of 0-2 micro 
sec. Like the transistor, this device has a voltage limit of 
about 45 V. It may well prove useful for control 
circuits in low voltage industrial applications as it enables 
considerable simplification of circuitry. 


Materials and Components 


As part of their work in the development of technical 
computers, a new thin magnetic film store has been 
developed which has outstanding advantages. In this, 
vacuum deposited films of 5 millionths in. of magnetic 
alloy are able to store information in a binary form. 
Furthermore, they can be switched in the very short time 
of 10-* sec. Parallel electrical conductors in two sets 
arranged at right angles to each other define the small 
individual storage areas and it is possible by these means 
to provide 1,000 items of information on a _ surface 
3 in. sq. This method also has the advantage of being 
much cheaper than the magnetic ring assembly at present 
used. 

Work is being done on ferrites for micro-wave techno- 
logy and for crystals for MASERs (micro-wave amplifica- 
tion by stimulated emission of radiation). This technique 
is being used to ‘develop noise-free amplifiers, particularly 
for use in radio astronomy. It makes use of the weak 
magnetic characteristics of the ruby which has a special 
property that energy can be fed in at one wavelength and 
extracted at another. At present the devices are somewhat 
crude and the demand is for a substantially improved 
crystal on which intensive research is now being carried 
out. It has been found that an analogous principle can be 
applied to visibile light, the intensity of a parallel beam 
of light being several orders of magnitude greater than any 
hitherto known artificial light source. It is even suggested 
that ultimately long distance communication with light 
beams may become feasible. 
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Graphite for Nuclear Reactors 


With the co-operation of the UKAEA over 1,000 
irradiation experiments on graphite specimens encapsulated 
in quartz has been carried out and these have confirmed the 
Authority’s findings that it is the gas within the pores of 
the graphite that is mainly responsible for the reaction 
between graphite and coolant gas. Mechanical properties 
of graphite have been studied for some ten years and 
measurements show that strength is markedly improved by 
irradiation. There remained, however, the possibility that 
irradiation might cause a relaxation of stress that would 
be apparent as creep, and an extensive study within the 
UKAEA’s graphite programme has been undertaken. This 
work has demonstrated the existence of “irradiation 
creep” in graphite and this appears to arise from carbon 
atoms that are temporarily displaced by energetic neutrons 
during irradiation. The events occurring during irradiation 
cannot always be judged by the permanent changes in 
physical properties. 

It has been found possible to take advantage of the 
graphite fuel element sleeve used in the GEC design of 
reactor to combat the uncontrolled release of Wigner 
stored energy by independent control of the flow rates of 
coolant over the moderator. To this end the permeability 
of the graphite sleeves has been reduced several orders of 
magnitude by an impregnation process and it is hoped to 
use such graphite in the Hunterston reactor. 

More far reaching is the development of an impermeable 
carbon which might be used as a canning material for 
nuclear fuel. The high melting point, small neutron 
absorption and excellent thermal conductivity make it 
outstanding for this purpose. Studies suggested the 
possibility of developing a carbon sleeve with a perme- 
ability low enough to ensure the encapsulation of fission 
product gases within the sleeve. After several years’ work 
on a pilot plant, carbon tubes as impermeable as quartz 
can now be made and shrunk-fitted on to fuel shapes. 


Lamp Development 


Considerable progress is being made in the application 
of iodine to tungsten filament lamps to prevent the evapo- 
ration of the tungsten with consequent blackening of the 
bulb. A small quanity of iodine vapour is introduced with 
the usual gas filling, and provided the temperature of the 
wall of the bulb is high enough, the iodine reacts with the 
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New technique for producing regrown diffused Measuring a graphite spring to determine Compa 
effect of creep under irradiation 


silicon crystals for transistors 


Demonstration of normal graphite and sample after impregnation 


evaporated tungsten to form tungsten iodide. This is sub- 
sequently decomposed near the incandescent filament, the 
evaporated tungsten being deposited in this area. High 
power lamps of very small size are obtained in this way. 
Early application to projector lamps and floodlights is 
anticipated but the more interesting technical application 
is its use as a ballast for a mercury vapour discharge lamp. 
The small quartz envelope of the filament lamp can be 
mounted adjacent to the mercury lamp within the same 
phosphor-coated jacket, thus improving colour rendering. 
A 450 W experimental lamp combines a 250 W discharge 
lamp with a 200 W filament lamp, giving a luminous 
efficiency 60% greater than a normal filament lamp ana 
a life four times better. 

In recent years considerable progress has been made in 
the development of sodium vapour lamps, including the 
use of very thin reflecting gold films on the sleeves to 
retain heat. More recent work lies in the field of high 
pressure sodium lamps which can offer high luminous 
efficiency with improved spectral distribution but demand 
more highly sodium-resistant glass than is at present 
available. 

These are only a few highlights of the work being 
carried. out at Wembley. Many lie in the field of tele- 
communications while others are found in the by-ways of 
science. such as thermoelectric cooling which now shows 
possibilities beyond the original concept. 


ct 200 W iodine type filament lamp as 
ballast for 250 HPMV lamp in same jacket 
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Progress in Manufacture—1960 


changes designed to meet growing competition in 

home and overseas markets. Among these have been 
the opening of Nelson House in London where head office 
staff is accommodated, the concentration of design and 
manufacturing facilities for complete hydro-electric plant 
at Netherton and the opening of the new transformer 
works. 


Te past year has seen a number of organisational 


Nuclear Power Products 


The year is also memorable for the placing with the 
consortium of English Electric, Babcock and Wilcox and 
Taylor Woodrow Atomic Power Construction Co. of the 
second order for an atomic power station, this time at 
Sizewell. With an electrical output of 580 MW, this will 
be the largest UK atomic station to date, the output being 
derived from two 325 MW tandem compound mixed- 
pressure English Electric turbo-alternators using steam at 
646 Ib/sq in., 700°F in the h.p. cylinder and 253 1b/sq in., 
700°F in the Lp. side. Meanwhile, at Hinckley Point the 
emphasis is now on installation of English Electric equip- 
ment, while efforts to interest other countries in British 
nuclear power equipment have been pursued with vigour. 


Hydro-electric Plant 


New orders for hydro-electric equipment include three 
reversible pump/turbines of 108,000 h.p. for Valdecanas, 
Spain, four 36 MVA generators for Torrejon, downstream 
of Valdecanas, six 36:5 MVA alternators for Squaw 
Rapids, Saskatchewan, two 40 MVA alternators for 
Maretai II, New Zealand, and a repeat order for a third 
turbo-alternator at Lunsemfwa, Rhodesia. In addition, two 
70,000/85,000 h.p. Francis water turbines have been 
ordered for the Trinity Power Plant of the US Bureau 


of Reclamation (a new customer) while the Canadian 
associate, John Inglis Co., has received an order for two 
60,000 h.p. turbines for Twin Falls, Newfoundland. 

Among the deliveries are embedded parts for the two 
10,600 h.p. turbines at Sennar Dam, Sudan, three 108,000 
h.p. pump/turbines for Valdecanas and the first of four 
105,000 h.p. units for Ffestiniog. In addition, deliveries of 
further sets to Priest Rapids were made and commissioning 
completed, while in India the first two of five 77,000 h.p. 
sets are ready for running at Rihand. 

John Inglis has commissioned the last two 200,000 h.p. 
turbines at Chutes-des-Passes, one of which has established 
a world record output of 262,000 h.p. at maximum head. 
All five of the 800,000 h.p. straightflow valves at Bersimis 
II, the largest in the world, have also been completed. 


Steam Turbines 


Nineteen-sixty has again shown an increasing trend to 
the larger sizes of steam turbo-alternator sets, the out- 
standing order, of course, being that for Britain’s first 
375 MW supercritical unit for the CEGB station at 
Drakelow “C.” A single-line tandem machine with an 
advanced steam pressure of 3,500 Ib/sq in., 1,100°F, the 
alternator will have a water-cooled stator and a hydrogen- 
cooled rotor. It will generate at 19 kV. Another important 
CEGB order is for the two 350 MW units at Blyth “B,” 
duplicates of the Drakelow units. 

The largest unit for delivery overseas is undoubtedly 
the third 200 MW reheat unit for Vales Point, Australia. 
This is a fully hydrogen-cooled alternator coupled to a 
turbine operating at 2,350 Ib/sq in., 1,050°F, reheating 
to 1,000°F, and will make Vales Point the largest station 
at present projected in Australia. A repeat order for a 
second 30 MW set at Hex River, South Africa, has also 
been received. 


One of five English 
Electric 200 MW turbo- 
alternator sets in High 


Marnham _ station, 





Electrical Times, 19 January, 1961 


The biggest machine to be commissioned during 1960 
was the second 200 MW set at High Marnham, while at 
Belvedere the fourth 60 MW set was also commissioned, 
both, of course, forsthe CEGB. The second 30 MW set for 
Coolkeeragh, Northern Ireland EB, and three 6,500 kW 
sets for South Durham Steel Co. (who have also ordered 
a further 10,400 kW get) were also commissioned. 


Abroad, the first 100 MW set at Tallawarra, NSW, a 
60 MW set for Playford “B,” Australia, and a 30 MW 
set for North Point “B,” Hong Kong, are the principal 
commissionings, but in the smaller high-speed range 
1.500 kW sets in Manila and the Philippines have been 
installed, while orders for other sets have been received 
from Russia, SW Africa, India and Egypt. 


Gas Turbines 


The first 8,000 h.p. turbine for Kirkuk, Iraq, is now 
ready for commissioning and similar units are being 
supplied to Basrah. Other units have been commissioned 
in the UK, Canada and British North Borneo. 


Transformers 


The largest transformer to be built in the UK will be 
the 400 MVA, 275/400 kV auto-transformer ordered by 
the CEGB as the first step towards the building of Britain's 
400 kV supergrid. The SSEB has placed an order for two 
240 MVA, 275/132 kV auto-transformers while, on the 
export side, orders received this year are from 17 different 
countries. The largest transformers ever built for India, 
Pakistan and Holland were completed during 1960 and 
are now in service. A new packaged substation has also 
been developed incorporating a dry type transformer and 
this has resulted in a number of orders from industrial 
buyers. 


Switchgear 


There have been notable design developments in switch- 
gear and circuit-breakers. These include the extension of 
the continuously pressurised ait-blast breakers for use at 
400 kV and higher. Both at home and abroad, deliveries 
and new orders remain at a satisfactory level. On the low- 
voltage side, an unusual order has been for the 38-circuit 
switchboard, entirely of 415 V switchgear and 70 ft long, 
for the 45,000 ton P and O Liner Canberra. Steel works, 
too, are major customers for switchgear, one—the Spencer 
Works of Richard Thomas and Baldwins—calling for 650 
air circuit-breakers. 
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A 1,850 kW English Electric gas turbo-alternator 
installed in Alberta University, Canada 


Rectifiers 

Both mercury-arc and silicon rectifiers have 
been in demand. In the electrochemical field a 
notable order was that for a 45,000 kW 
mercury-are rectifier for an Indian aluminium 
plant while, on the silicon side, 19,600 kW has 
been ordered for electrolytic refining of copper 
in Rhodesia. Mercury-arc rectifiers continue to 
be in demand for reversing drives and include 
two 4,800 kW units for gold mine winders in 
South Africa, rolling mill main drives, etc. 
Mercury-arc rectifiers are also successfully 
operating on the English Electric main line 
locomotives for British Railways, and silicon 
, rectifiers perform equal service on the multiple 
train units. Silicon rectifiers have also been ordered for 
the excitation of 350 MW turbo-alternators, each unit 
having a d.c. output of 2,760 kW. 


Large Industrial Drives 


Among the larger motors on order are 8,400 h.p. feed 
pump motors for Thorpe Marsh and 3,550 h.p. booster 
pump motors. In South Australia, three 25 MVA syn- 
chronous condensers have been commissioned, while from 
Ghana an order has been received for the electrical drives 
to a hot reversing aluminium mill with two cold mills at 
Tema, near Accra. Other departments of the company 
have also had a successful year. The domestic division 
has increased its range of appliances, including the intro- 
duction of the new “Liberator” washing machine and 
tumble dryer. The removal of the Central Computing 
Bureau from Stafford to Kidgrove has also assisted in 
extending the company’s computer services. The traction 
section has delivered the fiftieth 1,000 h.p. diesel-electric 
locomotive and the hundredth 2,000 h.p. locomotive to the 
British Railways, while orders for motor-coach equipment 
have been received from Denmark and Southern India 

An important landmark in British Railways history the 
opening of the Manchester-Crewe 25 kV a.c. line "was 
ee when the first official train, drawn by an English 
tery fice locomotive, passed over the section 


Marine, aircraft and meter divisi 
ae sions also re 
progress during the year. port good 


The power for the 

winder at No. 3 shoft, 

Blyvooruitzicht, S.A., 

is provided by an 

English Electric 

4,040 h.p. twin motor 
drive 
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Personalities in the industry 


Major w. Logan 


General sales manager of Avo Ltd., 
Major W. Logan has been appointed to 
the board of the company and assumes 
the responsibilities of sales director. 
Major Logan is a member of the Coun- 
cil of the Scientific Instrument Manufac- 
turers’ Association of Great Britain, 
representing the association’s Electronic 
Section, of which he is chairman. 

Mr H. G. Nelson, M.INST.CE., 
M.LMECH.E., M.LE.E., Industrial Leader of 
the Advisory Council on Middle East 
Trade, and managing director of the 
English Electric Co. Ltd., will head a 
small goodwill mission of businessmen 
going to Iraq on | Feb. for ten days. 


Mr A. S. Black, a director of the 
General Electric Co. Ltd. and area 
manager for Scotland, has retired after 
50 years’ service with the company. His 
successor as area manager is Mr J. S. 
Langlands, previously assistant area 
manager for Scotland. Mr Black joined 
GEC in Glasgow in 1910, started the 
Edinburgh branch in 1919 and became 
area manager for Scotland in 1937. He 
was appointed to the board in 1949. Mr 
Langlands served an apprenticeship in 
the Clyde shipyards before joining GEC 
in 1933. After war service with REME, 
ultimately as colonel commandant of the 
Rawalpindi Arsenal, India, he went to 
Canada in 1948 and, on behalf of the 
company, formed the British General 
Electric Co. (Canada) of which he was 
vice-president and managing director. He 
returned to this country in 1954 to take 
up the post of assistant area manager 
for Scotland. 

Mr A. S. Larkin, AM.IEE., is to 
succeed Mr R. Kelly as assistant docks 
mechanical and electrical engineer at 
Southampton Docks, on the latter's 
retirement at the end of this month. Mr 
Larkin is a former Southern Railway 
man. He joined the London, Brighton 
and South Coast Railway Co. in 1922, 


Mr A. S. Black 


Mr J. S. Langlands 


ana transferred to Southampton Docks 
in 1927. Since then he has served in 
various capacities in the mechanical and 
electrical engineer's department. His 
appointments have included those of 
senior draughtsman, assistant charge en- 
gineer and engineering assistant (mains). 


Deputy chairman of Powell Duffryn, 
Mr W. H. Sharland has joined the 
board of the subsidiary, Gulf Radiators 
Ltd. Mr A. C. Hazel, managing director 
of Hurseal Ltd. (another subsidiary) has 
been appointed to the board of Janitor 
Boilers. Mr K. M. D. Johns has joined 
the Powell Duffryn Group and has been 
appointed to the boards of Janitor 
Boilers, Hurseal, and Gulf Radiators. 
In addition, Mr R. H, Stewart, managing 
director of Janitor Boilers, has joined 
the board of Hurseal; and Mr R. Turner, 
managing director of Powell Duffryn 
Technical Services and deputy chairman 
of Powell Duffryn Carbon Products, 
joins the boards of Janitor Boilers and 
Gulf Radiators. 


Mr J. A. Chaldecott, deputy keeper 
in the Department of Physics in the 
Science Museum, South Kensington, has 
been appointed keeper of the Science 
Library in succession to the late Mr 
H. T. Pledge. Mr G. W. B. Lacey, assis- 
tant keeper, becomes deputy keeper in 
the Department of Aeronautics. Mr 


To mark the completion of 50 
years’ service with Automatic 
Telephone and Electric Co. Litd., 
Mr J. A. Mason, C.BE., M.M., 
M.LE.E., was last week presented 
with a silver fruit dish by Mr 
C. O. Boyse, managing director, 
who is seen, left, making the 
presentation. Mr Mason was made 
a director in 1950, and was re- 
cently appointed deputy managing 
director. He is also chairman of 
A. T. and E. (Wigan) Ltd., and a 
director of Birkbys Ltd. and British 
Telecommunications Research Ltd. 


Mr N. A. Twemlow 
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Mr W. M. York 


Chaldecott has been on the staff of the 
Department of Physics at the Science 
Museum since 1949, when hé was 
appointed an assistant keeper. In 1957 
he was promoted deputy keeper. 


Following the Ekco-Pye merger it is 
announced that Mr N. A. Twemlow, 
M.B.E., director of Pye Ltd., has been 
appointed to the board of E. K. Cole 
Ltd. and Mr W. M. York, commercial 
director of E. K. Cole Ltd., becomes a 
director of Pye Ltd. Mr Twemlow is a 
director of a number of the Pye group 
of companies. He has previously been 
connected with Ekco, with whom he 
spent a short time before joining Pye in 
1934. Mr York joined Ekco in 1932. He 
is a director of a number of the com- 
panies which form the Ekco group and 
a director of Radio Industry Exhibitions 
Ltd. He was elected vice-chairman of 
BREMA in April, 1960. 


Mr J. Timmins has been appointed 
representative attached to the Birming- 
ham branch of the General Cable 
Manufacturing Co. and Britannic Cables 
Ltd. 


Mr Stanley H. Goss has been appoin- 
ted joint managing director, with Mr 
L. G. Oxford, of Firth Cleveland In- 
struments Ltd. In January, 1960, Mr 
Goss was appointed an assistant manag- 
ing director of Simmonds Aerocessories 
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Ltd., parent company of Firth Cleveland 
Instruments Ltd. and became a director 
of Firth Cleveland Pumps Ltd. when 
that company joined the Firth Cleveland 
Group in 1959. 


Formerly manager of Valve and Con- 
ductor Sales, AEI Electronic Apparatus 
Division, Mr F. Baxendale has retired 
after 37 years’ service. He relinquished 
the position of manager last June, but 
continued as consultant until his retire- 
ment. His successor is Dr J. M. West- 
head, who was previously Mr Baxen- 
dale’s deputy. Mr Baxendale joined BTH 
Export Dept. at Rugby in 1923. In 1945 
he transferred to the Electronics and 
Sound Reproducer Sales Dept. and was 
subsequently appointed assistant manager 
of the department, but when the com- 
pany took over a works at Lincoln he 
was moved there to become manager of 
the Valve and Semiconductor Sales Dept. 


Mr E. O. Charlton, A.M.I.MECH.E., has 
become manager of the London office of 
W. H. Allen Sons and Co. Ltd., in 
succession to Mr F. A. B. Andrews, who 
has retired after 53 years’ service with 
the company (he was London manager 
from 1933).-Mr Charlton, who received his 
training at the Heaton works of C. A. 
Parsons and Co. Ltd., Newcastle upon 
Tyne joined the staff of W. H. Allen 
Sons and Co. Ltd. in 1934 and worked 
in the condenser and steam turbine sec- 
tions of their Engineering Department. 
Since 1944 he has been responsible for 
the company’s steam turbine sales and 
contracts, both for industrial and com- 
mercial marine applications. 


Following upon the retirement of Mr 
S. G. Elliott-Smith, after 40 years’ ser- 
vice with Cryselco Ltd., Mr H. Elliott, 
M.c., has been elected to the board of 
the company and appointed general 
manager. Mr V. F. Perry, F.c.A., has 
also been appointed a director, to fill 
the vacancy caused by the retirement of 
Mr J. H. Reiseger, and Mr F. J. Burns 
succeeds Mr Elliott as sales manager. 
Educated at Eastbourne College, Mr 
Elliott joined Cryselco as a sales trainee 
in 1936. He was appointed assistant sales 
manager in 1950, and promoted to sales 
manager in 1956. Mr Perry, who joined 


Mr H. Elliott 


Mr V. F. Perry 


Mr F. Baxendale 


the company in May, 1948, also retains 
the position of secretary, which he has 
held since January, 1950. Mr Burns 
gained early training in the electrical 
contracting industry and joined Cryselco 
as a sales representative in 1941, being 
appointed Liverpool branch manager in 
1952, and assistant sales manager four 
years later. A founder member of the 
Merseyside Electric Lighting Services 
Committee, he was chairman of the IES 
Liverpool Centre in 1956. 


Mr N. W. Bensley has been appointed 
sales manager, Reyrolle accessories, for 
the Edmundsons group of wholesaling 
companies. Mr Bensley, who joined the 
company in 1948, served as sales repre- 
sentative in Kent for several years, 
and became sales engineer for Reyrolle 
accessories in 1956. His success in 
this capacity and the proven need for 
specialist advice and guidance on these 
plugs and sockets has necessitated the 
appointment of the following four Rey- 
rolle accessories engineers under Mr 
Bensley’s control: Mr W. R. Bell (T. 
Beadle and Co.), for North East England; 
Mr W. A. H. Austin (Edmundsons Elec- 
trical Wholesalers Ltd.) for South West 
England and South Wales; Mr D. M. 
Thomas (Edmundsons Electrical Whole- 
salers Ltd.) for London and Home 
Counties, and Mr J. Webber (Edmund- 
sons (Midlands) Ltd.), for the Midlands. 


Mr F. H. Campbell has been appointed 
chairman of the Electricity Authority 
of New South Wales, to succeed Mr 
S. E. Parry who has retired. For the 


Mr F. J. Burns 


Mr E. O. Chariton 


Mr N. W. Bensley 


past 12 years Mr Campbell has been 
NSW branch secretary of the Electrical 
Trades Union (from which position he 
has now resigned) and has also been a 
member of the NSW Electricity Com- 
mission since its inception in 1950, an 
office which he will continue to hold. 


Squadron Leader David Masters, 
D.F.C., A.F.R.AE.S., until recently senior 
test pilot for the Fairey Aviation Co. 
Ltd. at Ringway Airport, Manchester, 
has been appointed special contracts 
representative to the Derritron Elec- 
tronics Group. 


Mr F. C. Thomas has been appointed 
manager of Remploy’s sales division 
marketing tubular sheathed electric ele- 
ments. He has been with Remploy for 
ten years and was formerly assistant to 
the manager, Mr A. C. Goodall, who 
died recently. 


Mr R. G. Kent has been nominated 
deputy chairman of George Kent Ltd. 
in place of the late Mr T. P. W. Norris. 
In addition, Mr W. A. H. May has been 
appointed assistant managing director. 


Lord Ward of Whitley has joined the 
board of Aberdare Holdings and of the 
subsidiary companies, Aberdare Cables 
Ltd., Aberdare Engineering Ltd. and 
South Wales Switchgear Ltd. 


Sir Roger Makins, G.c.B., G.CMG., 
chairman of the UK Atomic Energy 
Authority, represented HM  Govern- 
ment at the formal opening of India’s 
reactor at Trombay on 16 Jan. Subse- 
quently he is undertaking a short tour 
in India. 

Mr D. D. Teasdale, secretary and 
chief accountant of Fawcett Preston and 
Co., a member of the Metal Industries 
group, has been appointed general 
manager of the company and has joined 
the board. 

Mr G. W. Flint has been elected to 
the board of Heatrae Ltd. 

Manager of the Estimating Depart- 
ment of the General Electric Co. Ltd., 
Mr H. E. Carmody has retired after 43 
years’ service with the company. He 
joined the firm as a commercial appren- 
tice in 1917, and after war service be- 





came assistant accountant at the New- 
castle upon Tyne branch in 1921. Four 
years later he returned to head office in 
the Share and Transfer Department. In 
1929 he joined the head office Sales 
Department and in 1938 was appointed 
assistant manager of the Southampton 
branch. He returned to the head office 
Sales Department in 1942 and was 
appointed to his present position in 1943. 
For a number of years Mr Carmody has 
been a member of the BEAMA Contrac- 
tors Conditions Committee. 


At present a senior commercial engin- 
eer, South Western district of the London 
Electricity Board, Mr G. A. Smith, 
ASSOCIATE LE.E., has been appointed dis- 
trict commercial engineer for the Board’s 
South Eastern district with effect from 23 
Jan. (*ESH, page 81). 


Changes in the overseas organisation 
of the company in London are announced 
by British Insulated Callender’s Cables 
Lid. Mr C. Murray, with the title of 
general overseas manager, is responsible 
for the operations of the overseas 
organisation and the co-ordination of 
its activities overseas. Mr C, A. Chid- 
wick has become overseas manager, res- 
ponsible for all BICC activities in Africa, 
the Middle East and the Near East. Mr 
Chidwick will deputise for Mr Murray 
in his absence. Mr G. C. Knight has 
become overseas manager with responsi- 
bility for activities in Australia and 
New Zealand, Canada and the US, 
Central America, West Indies and South 
America, and Spain, Portugal and Gib- 
raltar. Mr A. F. Coventry has become 
overseas manager with responsibility for 
activities in Europe (excluding Spain, 
Portugal and Gibraltar), India, Pakistan 
and Ceylon. Mr J. L. Woollett has be- 
come regional manager for Canada and 
USA, responsible to Mr Knight, and 
Mr W. F. North, while continuing as 
secretary of the Telegraph Construction 
and Maintenance Co. Ltd. and Selborne 
Plantation Co. Ltd., and as general 
manager of Telcon Enterprises Ltd., has 
become personal assistant to Mr Murray. 


Dr A. E. W. Austen, s.sc., PH... 
A.M.LE.E., F.INST.P., has been appointed 
an executive director of CAV Ltd. He 
has been chief engineer since 1959. 


OBITUARY 
Mr E. F. Watson, a director of Efco 
Ltd., has died as the result of a road 
accident. He was 51. Mr Watson joined 
the board of the company in 1955, 
having started with the then Electric 
Resistance Furnace Co. in 1933. 


Mr A. E. Janes, North of the Thames 
Home Counties representative for Dim- 
plex Ltd., died on 12 Jan. aged 55. 





(*Denotes revision to the Electricity 
Supply Handbook, 1960.) 
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NEW LITERATURE 


Heating and Hot-water Supply for 
Domestic and Other Buildings 


by C. Penn, A.R.1.B.A., and 
D. Soley, A.M.LH.V.E. 
UIDANCE on heating insulations 
for domestic buildings is particu- 
larly welcome at the present time when 
so many different fuels are competing 
for use. The present volume, apparently, 
owes its inception to a RIBA committee; 
that committee should be pleased with 
the results of its initiative. It is a refer- 
ence book which shows plentiful aware- 
ness of the practical difficulties in this 
field, and makes a determined effort to 
give fair treatment to the different fuels. 
The book works from fundamental con- 
siderations of heating through calcula- 
comparison of 
different systems with some notes on 
design. Electrical methods including 
floor-warming are given equality of 
treatment with other techniques, with a 
reasonable statement of their advantages 
as well as comments on disadvantages. 
A series of appendices gives useful 
design information. Published by B. T. 
Batsford Ltd., 216 pages, 84 in. by 
6} in. Price 35s. 


Encyclopaedia on Cathode Ray 
Oscilloscopes 
by J. F. Rider and S. D. Uslan 

HE dust cover to this book refers 

to it as a “fabulous bible of oscillo- 
scopes,” and that about expresses it per- 
fectly. Fabulous in its coverage and 
vying with the old-fashioned family Bible 
in weight and size, it is not the sort of 
book one will find in everyday use but, 
if nothing else, it clearly demonstrates 
the enormous advances in the use of 
cathode ray oscilloscopes and their asso- 
ciated circuits in the post-war period. 
The 23 chapters and 1,325 pages are 
broken into four sections, the first deal- 
ing with the theory of operation and 
basic construction of the c.r.t.’s, the 
second outlining circuits and operation, 
the third covers oscilloscope applica- 
tions and the fourth is a small but im- 
portant treatise on waveform analysis. A 
230-page summary of the circuits and 
components and technical specifications 
of between 80 and 90 commercial oscillo- 
scopes is included. 

The authors are to be congratulated 
on a task which has obviously been 
carried out with painstaking care. But 
what a volume! Published by Chapman 
and Hall, 1,352 pages, 11 in. by 84 in. 
(weight 74 Ib). Price £10 10s. Second 
edition. 


Electromagnetic Energy 
Transmission and Radiation 
by R. M. Fano, Lan Chen Chu and 
R. B. Adler 
NE more book in the MIT “core 


curriculum” series, this continues 
the subject of electromagnetic theory 
commenced in the earlier volume, 
recently reviewed, by the same authors. 
Directed to the senior student with some 


24 years’ experience of calculus, a year 
of college level experience with electro- 
magnetic fields, two full years on various 
aspects of linear system theory and a 
more than casual acquaintance with 
Maxwell equations, Fourier series and 
matrix notation, it is an advanced text- 
book which will stretch the capacity of 
the student even at this level. Commenc- 
ing with lumped circuit and field con- 
cepts, it leads through conventional wave 
theories, both on transmission lines and 
in space, to a final chapter on the 
elements of radiation. Published by 
Chapman and Hall, 612 pages, 9 in. by 
5} in. Price 116s. 


Electron Tube Life Factors 


Edited by Craig Walsh and T. C. Tsao 
E ipo 35,000 electron tubes of 12 

types and submit them to exhaustive 
tests under varying environmental condi- 
tions for periods up to 5,000 hours and 
you will get a mass of information which, 
properly coflated, will be of value to 
someone. When the programme is a 
Government-sponsored one for the 
American Services, the choice of types 
is, naturally, confined to those used by 
the Services. This volume is such a 
report on work carried out by the 
General Electric Co. of America and 
Burroughs Corporation. The types tested 
comprised three miniature pentodes, a 
twin diode, six twin triodes and two 
power amplifiers. Providing that a 
designer is planning to use these specific 
types, the report is of considerable value, 
but it is likely to be of limited interest 
in this country. There are, however, 
instances where British manufacturers 
engaged on contracts for NATO may 
find a use for it. Published by Inter- 
science Publishers Ltd., 88 Chancery La, 
W.C.2. 174 pages, 11 in. by 84 in. Price 
72s. 


Household Electricity 


Prepared by the Electrical 
Association for Women 
b harms is the old family favourite on 
domestic electricity, first printed in 
1939, completely revised and rewritten to 
bring it into line with modern equipment. 
It is a handy little volume which can be 
recommended to all housewives (and to 
some husbands as well who, be it known, 
cannot even replace a blown fuse), who 
will find it interesting and instructive 
reading. It has the merit of having been 
written for women by those of their 
own sex, but it is not without its errors. 
For example, on page 145 it is stated 
that if electric clocks lose owing to 
voltage reduction they should be left to 
rectify themselves but, in fact, all electric 
clocks are frequency, not voltage, sensi- 
tive. The usual drawback is loss of time 
on a supply interruption of a few minutes 
when the clock must be reset even if it 
is of the self-starting type. Published by 
English Universities Press, 152 pages, 
7 in. by 44 in. Price 7s 6d. 
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INDUSTRIAL 
ELECTRICITY 


Power and process steam generation 


AUSTRALIAN FACTORY GROUP'S STATION LAYOUT AND OPERATION 


by E. G. Williams,* M.£., A.M.LE.Aust., A.M.IE.E. 


HE present group of the Colonial 
Sugar Refining Co’s factories on 
the south eastern shore of John- 
ston’s Bay, Pyrmont, Australia, had their 
beginning in 1878 when a sugar refinery 
was established. The Pyrmont Refinery, as 
it was called, was joined by a distillery 
(1901), building materials factories (1939, 
1947) and a central workshop (1940). In 
line with the development of Australia 
itself, this group of factories has grown 
until they now employ 1,300 people. 
The total electrical demand of the 
group is 9,500 kVA and the electrical 
energy consumption is approximately 
35 million kWh/annum. The steam 
energy consumption for process heating 
is equivalent to a further 460 mil- 
lion kWh/annum. The electrical and 
steam requirements are closely related. 
Sugar refining generally employs low- 
pressure steam for process heating and 
the natural development has been to use 
the exhaust from the steam-driven prime 
movers needed for motive power. Elec- 
tric power was provided during the first 
half of this century by steam-driven d.c. 
generators augmented by purchased a.c 
During the years 1945 to 1954, a 
modern power station was established 
on the northern side of the refinery to 
supply a.c. to the factory group and to 
meet the increased demand for process 
steam. It is this power station and the 
associated electrical distribution system 
which we shall now describe. 


Power Station and Distribution 
System 

The principal features of the power 
station, which is completely _ self- 
contained, can be summarised as follows: 
(a) coal-fired boilers produce steam at 
650 Ib/sq in. and 450 lb/sq in.; (b) back- 
pressure non-condensing turbines drive 
alternators generating at 6,600 V; (c) 
electricity is distributed at 6,600 V or 
440 V from the power station; and 
(d) extraction and turbine exhaust steam 
at various pressures (250 Ib/sq in., 160 
Ib/sq in. and 15 Ib/sq in.) is used for 
process heating at the factories. This 
necessitates efficient feed treatment of the 
almost 100°% make-up water. 

The power station, h.p. and L.p. boiler 
stations and coal silos are located close 
to the quayside. A grab crane is used 
to unload coal from ship and to transfer 
it via conveyor or belt to the silos, which 
have a capacity of 2,500 tons. Coal from 
the silos is conveyed to the top of the 
high-pressure boiler station where a 
shuttle conveyor feeds the bunkers, from 
which it is distributed to the three 


Fe 


boilers. Nos. 1 and 2 boilers are 
equipped with chain grate stokers and 
No. 3 has spreader stokers. The ratings 
of the boilers are given in Table 1. 

Steam is delivered to the turbine 
house in which is situated the electrical 
generating plant comprising four turbo- 
alternators and one diesel alternator, 
with ratings as shown in Table 2, and 
the control panels, switchgear, etc. 

No. 7 set is normally run as a syn- 
chronous condenser with the diesel en- 
gine uncoupled. 

In the turbine house are also located 
the automatic by-pass valves for supply- 
ing process steam which cannot be met 
from the turbine extraction system. The 
steam and electrical operating controls 
and the 6,600 V and 440 V_ switch- 
gear are all on the turbine floor. Fig. 1 
gives a general view of the turbine floor 
showing the turbo-alternators and switch- 
gear. Three 1,000 kVA, 6,600/440 V 
transformers are located in a room in 
the turbine basement. 


Tur do-alternator Construction 

The main generating units, turbo- 
alternators Nos. 1, 2 and 3, are similar 
in design. The turbines are Brown 
Boveri extraction back-pressure, single 
cylinder, direct coupled to a three-phase 
alternator with overhung exciter. The 
turbines are combined impulse reaction 
machines. High-pressure steam is fed to 


the double rear impulse wheel through 
three sets of nozzles, each set of nozzles 
being controlled by an_ oil-operated 
valve. The springs in these valves are so 
adjusted as to cause the valves to open 
one after the other. This ensures that 
throttling could only take place on one 
valve at a time. The steam then passes 
through the double row impulse wheel 
to the extraction point, where some is 
passed out at 230 Ib/sq in. 

The remaining steam is delivered to 
the low pressure end of the turbine 
through two spring-loaded, oil-operated 
by-pass valves. It then passes through a 
single-row impulse stage and through 42 
reaction stages to exhaust at a nominal 
back pressure of 30 Ib/sq in. The 
exhaust line from the turbine is fitted 
with a plain stop valve but the extrac- 
tion line is fitted with a non-return valve 
to prevent steam from entering the 
turbine from the 230 Ib/sq in. system 
when the turbine is stopped. 

The turbines are not designed to run 
on extraction alone. At least 12,000 Ib/hr 
of steam has to be passed through the 
exhaust end to keep the exhaust tem- 
peratures below the safe limit of 480°F, 
otherwise the reaction stages would 
overheat from air and/or steam friction. 
Under no-load conditions the extraction 

* Electrical Engineer, Pyrmont Refinery, 
Colonial Sugar Refining Co. Ltd NSW. 
Australia. 


General view of the Colonial Sugar Refining Co’s Pyrmont power station with, in the foreground, 
the Brown Boveri single cylinder turbo-alternators 
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stop valve has to be shut but it is still 
difficult to keep the exhaust end tem- 
perature down. For this reason no-load 
running is kept to a minimum. 

The alternators are of the non-salient 
pole, revolving field type with an over- 
hung exciter. The rotor is direct coupled 
to. the turbine through a flexible 
coupling. Each alternator is cooled by 
a closed air-cooling system, the tubular 
air coolers being mounted in the foun- 
dation block with salt water circulat- 
ing through the tubes to cool the air. 
Class B insulation is used on both rotor 
and stator windings. 

The protective system for each alter- 
nator is comprehensive. Differential and 
overcurrent protection will trip the 
alternator circuit-breaker; earth leakage 
protection trips the neutral earthing 
circuit-breaker. A thermal overload relay 
gives a visual and audible alarm and 
temperature alarms are fitted to the cir- 
culating air and cooling water systems. 
Embedded thermocouples in the stator 
winding enable hourly readings of slot 
temperatures to be taken. 


Governor System 


The turbine governor system is inter- 
esting in that it is versatile yet compact 
and reliable. The object of the system 
is to automatically control two of the 
three outgoing quantities, ie.: electrical 
power, extraction steam, and exhaust 
steam, and at the same time keep the 
speed of the set within the narrow 
limits prescribed by electrical require- 
ments. It is only possible to govern auto- 
matically any two of the three outgoing 
quantities simultaneously. Since the 
normal mode of operation is “Extrac- 
tion—Power,” only that part of the 
system is considered in the limited space 
available here. In Fig. 4 the hydraulic 
and process steam system is outlined. 

The main stop valve, input nozzle 
valves and extraction exhaust by-pass 
valves are of the spring-closed, oil- 
operated type. The governing system is 
hydraulic, using oil under pressure from 
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Tabie |. H.P. Boilers 





Pressure 


Steaming capacity | Automatic control 


Ib/sq in. Ibs/hour | 


Type of stoker 





650 
450 
650 ' 





80,000 
80,000 


Travelling grate 
Travelling grate 
Spreader stoker 


Yes 
Yes 


000 Yes 





Table 2. Electrical Generating Plant 
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the main oil pump as the operating 
medium. From an initial pressure of 
60 Ib/sq in., the pressure to the various 
control systems is broken down through 
orifices and these pressures are further 
modified by oil leak-offs, controlled by 
the speed governor, the pressure governor 
and pressure regulators. 


The main stop valve cannot be opened 
unless lubricating oil pressure has been 
established. This is one of the many 
safety devices fitted to the sets. 


The speed governor, via the hydraulic 
control system, opens both the input 
nozzle valves and by-pass valves to 
accommodate increased electrical load. 
This keeps the extraction pressure con- 
stant. If, on the other hand, the extrac- 
tion steam demand increases, the extrac- 
tion pressure regulator moves the pres- 
sure controller piston to the right. The 
effect is then to open the input nozzle 
valves more and to partially close the 
by-pass valves. The speed governor re- 
stores the input nozzle valves to a final 
position to suit the electrical load. 


The “Brown” pressure regulator pro- 
vides a quick response control system 
which overrides the extraction pressure 
regulator under transient conditions. This 
greatly reduces pressure variations and is 
necessary because of the large swings in 
230 lb/sq in. steam demand from the 
building materials factory. 
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Fig. 2. Generation and distribution system at the Pyrmont Refinery of the Colonial Sugar Refining 
Co., Sydney, Australia. At week-ends, if the turbo-alternators are shut down, supply can be main- 
tained from the Sydney supply mains via No. 2 busbar on the BMD section 


Distribution 

Distribution from the power station 
is mainly at 6,600 V. Fig 2 is a simpli- 
fied single line diagram of the refinery 
power system. Power is supplied to the 
factories from the 6,600 V_ switchgear 
on the turbine floor except for one 
Building Materials Division Service, 
BMD No. 2, which is fed from the 
Sydney County Council electricity supply 
mains. Underground PLYSWS cable is 
used for all high voltage feeders. In most 
cases a radial cable-transformer arrange- 
ment is employed. The usual transformer 
rating is 1,000 kVA 6,600/440 V delta- 
star connected. 

The 6,600 V metal-clad switchgear on 
the turbine floor comprises seven panels 
of single-break and seven panels of 
double-break switchgear. All oil circuit- 
breakers are of the vertical racking type 
with solenoid closing. Busbars and cur- 
rent transformer chambers are air insu- 
lated. The three 1,000 kVA _ power 
station transformers are located in a 
self-contained room in the basement of 
the turbine house. A forced air cooling 
system cools the room. 440 V_ switch- 
gear on the turbine floor is of the truck 
type with oil circuit-breakers. In the sub- 
stations 440 V air circuit-breakers are 
installed. 

Little provision is made for stand-by 
capacity since most of the system 
operates at a high-load factor. In the 
case of the BMD No. 1 substation, how- 
ever, 6,600 V change-over links are pro- 
vided and the transformers have spare 
capacity. This allows for a normal supply 
to the BMD No. | Service if a trans- 
former or a feeder cable fails. Protection 
for the system is by overcurrent and 
either differential current or earth leak- 
age systems. 

Fig. 3 shows the maximum kVA de- 
mand of the major customers and their 
energy consumption for a “normal” 
week. The “normal” week is a 120-hour 
period from 11 p.m. Sunday to 11 p.m. 
the following Friday night. It is based 
on the weekly operating period of the 
sugar refinery. The refinery, distillery 
and building materials factory work con- 
tinuously throughout the “normal” week. 


Operation 

The close relationship between elec- 
tricity and factory process steam require- 
ments is best shown by considering the 
ratings of the boiler station and the 
turbine house. The boiler station has a 
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maximum output of 240,000 lb/hr at 
650 Ib/sq in. and 80,000 lb/hr at 450 Ib 
sq in. The electrical equivalent to this is 
approximately 130,000 kW. However, 
the rated capacity of the turbine house 
steam-driven generating plant is only 
14,500 kVA. 

Fig. 4 shows how steam for process 
use is taken from the turbines either 
at the extraction point or at the exhaust 
end. If electrical demand is insufficient 
to produce the desired steam quantities, 
the automatic by-pass valves supplement 
the steam supply. The heat in the pro- 
cess steam from turbines, which the fac- 
tories use, is credited to the electrical 
generating plant. Since the turbine house 
does not have the normal power station 
condensing losses, operating efficiencies 
in the order of 65% are achieved. 

When the demand on generating plant 
exceeds the process steam demands of 
the factories, excess steam is allowed to 
blow-off to atmosphere. The amount of 
exhaust steam “blown-off” in a normal 
week is a fair indication of the balance 
between steam and electrical require- 
ments. This balance is closely supervised. 
A weekly conference between the chief 
engineer and the factory manager and 
their department heads examines the 
overall performance of the power station 
and the sugar refinery. The heat balance 
sheet for the past week is critically re- 
viewed. At this conference the perform- 
ance of the electrical generating plant 
is set out in terms of energy generated, 
turbine exhaust steam quantities, method 
of operation of the turbines, cost of elec- 
tricity to the sugar refinery, quantity of 
steam blown to atmosphere and the 
average “exhaust ratio.” The review 
covers the “normal” week of 120 hours. 


Exhaust Ratio 

“Exhaust ratio” is the ratio of elec- 
trical energy generated to the exhaust 
steam quantity for a given period. It 
provides a simple operating control, the 
turbine-drivers recording the actual 
exhaust ratio achieved from hour to 
hour, a simple computer enabling them 
to calculate this with ease. At present 
the electrical demand slightly exceeds the 
steam demand and the “exhaust ratio” 
is kept as low as possible. The current 
target is 15 Ib exhaust steam/kWh. 
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To achieve this target figure, the maxi- 
mum use must be made of extraction 
steam and the turbines must be operated 
at their most efficient load. The auto- 
matic by-pass valves, which can by-pass 
the double-row impulse stage of the 
turbine (see Fig. 4), must be set as low 
as possible consistent with maintaining 
good steam conditions to customers. 

Other limitations to be observed are: 
(a) exhaust steam flow must not fall 
below 12,000 lb/hr; (b) extraction con- 
ditions must not be allowed to reach 
a critical point where “hunting” can 
occur; (c) factories must decrease the 
electrical demands more slowly than the 
steam demands; (d) large fluctuating 
loads, such as the bulk sugar unloader 
cranes, may require two_ turbines 
operating at unsatisfactory loadings for 
system stability reasons; (e) for main- 
tenance reasons it may sometimes be 
necessary to operate one turbine on 
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450 Ib/sq in. steam with a consequent 
increase in “exhaust ratio;” and (f) the 
impulse and the impulse reaction stages 
of the turbines must not be loaded be- 
yond their individual ratings even if tur- 
bine total output is within the rating. 


Week-end Working 


During week-ends, turbines are run as 
required and, since the refinery is not 
working, all exhaust steam is “blown” 
to atmosphere. Without extraction, the 
exhaust ratio rises to around 30. When 
the system demand falls below 1,500 
kVA the interconnection with the Sydney 
County Council supply mains is made 
and the turbo-alternators are shut down. 
This is achieved by coupling the BMD 
No. 2 Supply to BMD No. 1 (Fig. 2). 

Energy accounts for the system are 
charged to the customers each month, 
but “normal week” and week-end 
accounts are kept for operating and 
statistical purposes. Energy meters are 
read by shift electricians and recorded 
in a weekly summary. Maximum demand 
readings are obtained from electrical 
readings entered by the turbine-driver in 
the daily log sheets, and continuous 
charts of the kilowatt output of each 
alternator are also taken. To reduce over- 
head costs, the technician mainly con- 
cerns himself with recording energy 
consumption and system losses. Charts 
in the turbine house show trends in 
maximum demand, turbine operation 
hours and exhaust ratios, and system 
energy generated and purchased monthly. 
The latter graphs are kept up to date 
by the operating staff and at the end of 
each year are photographed. 

In a later article the process of sugar 
refining and packing and the electrical 
maintenance system will be described. 
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A.C. Crane Hoist Drive Developments 
NEW METHOD PROVIDES CREEP SPEEDS AND DYNAMIC BRAKING 


P to about 30 years ago use of 
| d.c. drives for crane control was 

considered essential, particularly 
on the hoist motion. Where a.c. was the 
main supply, the use of motor converters 
or Ward Leonard control in conjunction 
with d.c. motors on the crane was usual 
practice. Since the ‘thirties, however, the 
ac. squirrel-cage motor with double- 
wound cage and the slip-ring type of 
motor have both been adapted to crane 
hoist drives on smaller cranes with 
success, but the inadequacy of the a.c. 
drives on light loads, fast lowering on 
light hook and lack of dynamic or re- 
generative braking still makes it a less 
favourable choice than Ward Leonard 
control, despite the higher initial cost, 
for cranes with a capacity greater than 
about 75 tons. 

In recent years, considerable attention 
has been given to the problem of pro- 
viding satisfactory drives for the larger 
hoist loads from an a.c. motor without 
the expense of Ward Leonard or similar 
control. Some of these are reviewed, as 
a preamble to the latest development, 
in a paper* read before the IEE Utilisa- 
tion Section in London last week. 


Main Requirements 

Regarding the main requirements for 
a crane hoist drive, such as would be 
obtainable with Ward Leonard control, 
these have been summarised as follows: 
(a) fast lowering speeds for ligit hook, 
(b) fully variable speeds for all motions 
and permissible loads with 30:1 or better 
speed range, (c) several constant speeds 
from stop to 30%, full speed, (d) rapid 
acceleration from 30%, to full speed, (e) 
continuous, smooth retardation from 


* Paper 3226: “A New Form of Crane 
Hoist Control Using a 3:1 Pole-changing 
Induction Motor,” by O. I. Butler, p.sc., 
M.1.£.£,, and V. Ahmad, PH.D., GRAD.I.E.E. 


full to creep speed when lowering, and 
(f) faster hoisting speeds than normal 
for raising loads under 30% full load. 


On the ac. system the electrically 
controlled mechaaical brake is_ the 
obvious method of controlling the lower- 
ing speed, but on heavy loads this in- 
volves mechanical wear and constant 
maintenance. Of the dynamic a.c. brak- 
ing systems devised, the most widely 
used appears to be one in which one 
phase alone is connected direct to a 
supply line, the remaining phases being 
connected to their respective lines 
through an auto-transformer. 


Constant Speed Control 

In order to obtain a more control- 
lable range of speeds, the modern ten- 
dency is towards the adoption of closed 
loop principles in which a tachometer 
generator, or other speed sensing device, 
is compared with a _  speed-reference 
signal and the difference fed back to 
control the motor or drive speed either 
by a magnetic slip coupling between 
motor and crane rope barrel or by 
varying the voltage of the incoming 
supply through a saturable reactor or 
similar control system. Some of these 
circuits are quite complex and expensive. 

Another ingenious system uses satur- 
able reactors in two phases with a special 
reactor, having two windings on a com- 
mon core, between two phases and the 
third leg such that, by varying the d.c. 
control current in the reactors, a smooth 
regulation from full speed hoisting to 
full speed lowering is attainable. 


The Latest System 

In a new method described in the 
paper a 3:1 pole-changing slip-ring motor 
with rotor resistance control of speed 
is combined with an auto-transformer 


3/2 - PHASE STATOR 








Destiaiace 





ROTOR 


to provide a three-phase/two-phase sys- 
tem with d.c. dynamic braking provided 
through a static rectifier bridge con- 
nected across the auto-transformer and 
energising the stator windings in the 
braking sequences. The wiring diagram 
is shown schematically below. 

The system gives seven hoisting and 
seven lowering positions. The first four 
steps of hoisting are notched with 
breakers SH open and breakers H and 
St closed. In this position the motor 
functions as a two-phase unit with rotor 
resistance reducing at each step. The 
last three steps are with Su closed, Si 
open and the motor running as a con- 
ventional three-phase induction motor. 

In the lowering sequence, the reverse 
(L) contactors are closed as well as SL 
and for the first two braking steps the 
rectifier is energised from the auto- 
transformer via Sap and Ts, the rectified 
current being fed to the six stator wind- 
ings in series. On the next three steps 
the motor operates as a two-phase unit 
via the auto-transformer and on the final 
two steps as a three-phase motor for 
high speed, light hook lowering. 

On an experimental machine rated at 
74 hp. with 12/4 stator poles and a 
five-phase 60-slot rotor, torque/speed 
characteristics obtained were close to 
those of a conventional Ward Leonard 
control. On the first hoisting notch the 
maximum lift was 70% full load, but the 
drive could not be overhauled and on 
lighter loads creep speeds of 0-17% 
were obtained. 

It is claimed that currents. both for 
hoisting and lowering. are considerably 
less than in usual crane practice, result- 
ing in lower primary and _ secondary 
winding heating. Despite the apparent 
complexity of the circuit, it is stated 
that the number of contactors employed 
is not as large as might be expected. 


PHASE 
EXTERNAL RESISTORS 


eng 





AUTO-TRANSFORMER 


RECTFIER 


Schematic circuit diagram of a.c. crane hoist system using a 3:1 pole-changing motor with five-phase rotor and auto-transformer 
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No Emergency in Ward 10 


Power failure! But the hospital carries on 
calmly. Oldham emergency lighting 
equipment has taken over until normal 
service is restored. 

Oldham emergency lighting and allied 
equipment is backed by fifty years 
experience of battery manufacture— 
and imaginative research. 

An example of this research is 
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COMPACT SERIES ASR & ATC ASR-1150 


Ingenious step principle. Small, 
light, inexpensive. Designed 

to provide adequate stabilisation 
for many applications, without 
distortion. 600 VA to 2-4 kVA. 
Normal or tropical finish. 
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PRECISION ELECTRONIC 
SERIES BAVR 

Extremely rapid response. 
Very high accuracy of 
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of 200, 500, & 1000 VA. 
Normal or tropical finish. 
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SERIES TCVR 
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ment, computers, etc. 
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rack-mounting models. 
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Tetra Elements combine high dielectric 
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Semiconductor Power Rectifiers 


103 


for Sheet Steel Zinc Plating 


by E. R. Rogers and C. W. Yipp, B.Sc., A.M.I.E.E.* 


HE reliability of semiconductor 
- power rectifiers has now been 
fully established, with the result 
that the duties for which they are used 
range from the largest current applica- 
tions in the metal processing industry to 
the high d.c. voltage requirements of 
railway locomotives and motor coaches. 
This article describes an interesting 
low-voltage, high current application in 
which germanium rectifiers were used to 
replace existing selenium units. Before 
proceeding with the details of the equip- 
ment, it is worthwhile analysing the 
reason for this decision, since it has 
generally been thought that selenium 
rectifiers would continue to dominate this 
field against the challenge of the semi- 
conductor type of rectifier. The main 
arguments for the continued use of 
selenium were based upon their relatively 
low cost, ease of installation and suit- 
ability for oil-cooling which made them 
virtually immune from corrosive atmos- 
pheres. It will be seen later in this 
article that germanium rectifiers can 
match these constructional features, but 
it is the long-term assessment of perform- 
ance that emphasises the advantages of 
germanium over selenium rectifiers. 


Germanium v. Selenium 


The most important advantages become 
evident when the forward characteristics 
of the two types of rectifier are com- 
pared. All metallic rectifiers exhibit some 
resistance to forward current flow when 
the rectifier elements are carrying rated 
current, and this is measured as a voltage 
drop. In some metallic rectifiers this 
forward voltage drop increases with time, 
this phenomenon being known as 
“ageing.” and the life of the rectifier 
elements is taken as the time required for 
the voltage drop to become double its 
initial value. Selenium is subject to age- 
ing, while the semiconductor rectifiers, 
germanium and silicon, possess stable 
characteristics, exhibiting no increase in 
forward voltage with time. 

In the low voltage range of rectifiers, 
where many applications require d.. 
voltages below 20 V, the effects of ageing 
could produce a significant reduction 
in the rated output voltage and there- 
fore allowances have to be made in the 
design of the rectifier transformer or 
voltage regulating equipment to counter 
this. 


* Mr Rogers is with Power Rectifier Sales, 
AFI Heavy Plant Division, and Mr — 
with Rectifier Engineering Department, AEI 
Heavy Plant Division. 


The second comparison between 
selenium and germanium rectifiers can be 
made in terms of actual values of for- 
ward voltage drop. Again, in the range 
of low-voltage, high-current applications, 
the type of selenium rectifier used would 
be expected to have an initial forward 
voltage drop slightly more than twice 
that of germanium. Since this voltage 
drop is one of the main causes of power 
loss in the rectifier itself, the germanium 
rectifier will always have the superior 
efficiency, and the difference in the 
efficiencies will increase as the selenium 
rectifier ages. 

In the particular installation described 
later, it will be seen that germanium 
rectifiers have been used to replace 
directly the selenium stacks in oil-filled 
tanks, allowing the continued use of the 
existing voltage regulators, transformers 
and busbars. In the general case for a 
new installation, a more compact 
arrangement can be obtained by the use 
of either a naturally cooled or forced- 
air-cooled rectifier cubicle. In situations 
where a corrosive atmosphere prevails, 
the cubicle can be designed as a closed- 
air-circuit unit, with an air to water heat 
exchanger built into its base. 

Single cubicles with ratings up to 
20,000 A, 20 V are available and since, 
for example, with force-air-cooling the 
largest cubicle measures only 36 in. wide, 
434 in. deep and 85 in. tall, germanium 
rectifiers can achieve a great saving in 
space. 

Listed below are some of the typical 
low-voltage germanium rectifiers which 
are either already commissioned or 
under construction. 

Total Rectifier Capacity 
Volts 


Duty Amps 
Electrolytic cleaning of 

steel strip oP ye ee 30,000 
Electrolytic cleaning of 

steel strip gi Re 15,000 
Production of aluminiu 20 30,000 
Production of aluminium 16 12,000 
Tin plating of steel strip 18 150,000 
Zinc plating of steel sheet 7 60,000 
Copper refining Leo ae 5,000 

The changeover installation, pre- 
viously mentioned, is at the Shotton 


Works of John Summers and Sons Ltd., 
where a continuous process of zinc 
plating of steel sheet is one of their 
many operations. Briefly, steel sheets of 
various lengths, widths and gauges are 
passed through swills, anodic etch and 
second swill before being fed through 
the zinc plating vats. After plating, the 
sheets are given a final swill before 
passing to the packing bays. The sheets 


are fed through the line by motor-driven 
rollers, these rollers being connected to 
the d.c. negative of the system through 
specially designed brushgear. 

Roller speeds and the outputs of six 
rectifiers in parallel are adjusted in 
accordance with the amount of zinc to 
be deposited and the size and number of 
sheets passing through the line. 

The whole process is controlled from 
one central control desk and, in addition, 
each rectifier has facilities for local con- 
trol. An ammeter and voltmeter is pro- 
vided locally for each rectifier and the 
total output of the six rectifiers feeding 
a line is summated and indicated on the 
control desk. The line operates 24 hours 
per day, seven days per week. 


Operational Experience 

It is approximately 11 years since the 
first of the two lines was installed and 
it soon became evident that ageing of 
the selenium rectifiers would impose 
some difficulties. Steps were taken to in- 
crease the output and some improvement 
was achieved by the addition of 20% 
more rectifier capacity, but due to the 
continuous nature of the process, ageing 
of selenium rectifiers was still noticeable. 
Rectifier replacements were originally 
carried out by the manufacturers and 
subsequently by the staff of John Sum- 
mers and Sons Ltd., but two problems 
remained. First, the electrical efficiency 
of the plant was considerably reduced 
due to the increased rectifier forward 
voltage drop; and, secondly, the loss in 
output caused a decline in the production 
figures in terms of zinc coating weight, 
the ultimate effect being protracted 
delivery of finished sheet. 

From the experience gained in operat- 
ing these plants it became evident that 
the limitations imposed by the selenium 
rectifiers could only be overcome by 
their replacement by some other recti- 
fying medium having stable charac- 
teristics, and germanium rectifiers were 
selected for this purpose. 


Installation 

The complete rectifier installation 
supplies two plating lines, each line 
requiring a maximum current of 30,000 A 
at 7 V, supplied from six 5,000 A rec- 
tifier units. Each unit comprises a voltage 
regulator, a  star/interstar transformer 
and three three-phase star rectifiers in 
separate oil-filled tanks. The total of 36 
tanks have now been fitted with ger- 
manium rectifier stacks, as illustrated in 
Fig. 1. The stack shown is a complete 





three-phase star rectifier, consisting of 
15 extruded aluminium cooling fins, on 
each of which are mounted three AEI 
Type GP6C germanium rectifier cells. 
The fins, arranged in three rows, are 
assembled as a stack on insulated tie- 
rods, and the line of five fins forms one 
rectifier phase with all 15 cells in paral- 
lel. The cells on each fin are protected 
by special h.r.c. rectifier fuse-links con- 
nected in the a.c. busbars, which are 
fixed vertically off the tie-rods. The 
aluminium fins are used as electrical 
conductors and are all connected to- 
gether at the bottom of the stack to form 
the d.c. positive connection. This, to- 
gether with the main a.c. connections, 
is clearly shown in Figs. | and 2. 


In the original selenium rectifier and 
tank assembly, the common practice of 
supporting the rectifier and busbars from 
the underside of the tank cover was fol- 
lowed. In order to facilitate rapid con- 
version, the fixing brackets of the 
germanium stacks were designed to line 
up with the existing supports and, in 
addition, the busbars carefully positioned 
so that only small alterations to the tank 
copperwork were necessary. 


In view of the load duty, and the 
customer's requirements that a _ con- 
tinuous supply should be maintained, the 
rectifiers are designed to be conserva- 
tively rated at full-load current and the 
likelihood of cell failure is considered 
extremely remote. Each rectifier stack, 
however, is capable of running in- 
definitely with one fuse-link blown in 
each rectifier phase, and it is therefore 
anticipated that any forced shut-downs 
for maintenance can be accommodated in 
the normal periods allocated for this 
work. 

In line with AEI standard practice, a 
fuse-failure-indicating circuit is incor- 
porated into each stack, the connections 
for which can be seen in Fig. 1. The 
circuit comprises an indicating lamp and 
selector switch, which are mounted in 
a separate box on the tank cover. Each 


Fig. | (left). Front view of 
rectifier stack, showing 
method of mounting the ger- 
manium cells on cooling fins 


Fig. 2 (right). Top view of 

stack showing main a.c. bus- 

bors, rectifier cell fuse links 
and cooling fins 


rectifier fused circuit can be checked in 
turn and the location of any faulty fuses 
quickly determined. 

Protection of the cell against the “hole 
storage” voltages generated by the rec- 
tifiers themselves is provided by small 
capacitors mounted on the rectifier 
supports, and for each unit a separate 
resistor-capacitor circuit is connected to 
the rectifier transformer primary for 
protection against overvoltages produced 
by switching operations. The circuit 
components are assembled in a separate 
case for fixing on the side of the trans- 
former. 

Three tanks were converted and full 
load tests and a heat run satisfactorily 
carried out. The remaining tanks have 
been readily converted on site by the 
staff of John Summers and Sons Ltd., 
and the converted equipments have now 
been in operation for some months, 
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showing a marked increase in efficiency 
and production. 

In conclusion, it is interesting to note 
that with the advent of semiconductor 
power rectifiers it was considered that 
their use would be confined between two 
quite definite voltage limits. For the 
higher voltages, mercury-are rectifiers 
were considered to be the better propo- 
sition, while at low voltages it was 
expected that selenium rectifiers would 
remain to the forefront. Experience is 
proving that the semiconductor rectifiers 
are becoming serious competitors in both 
fields, while in particular, germanium 
rectifiers with single cell parallel paths 
are the most efficient and reliable type 
in the low voltage range. 

The authors thank John Summers and 
Sons Ltd. and Associated Electrical In- 
dustries Ltd. for permission to publish 
this article. 





DRYING OUT ELECTRICAL{MACHINERY 


Snall motors are very easily dealt with. 
even after total immersion, by using a 
special drying cabinet. This can be very 
simply constructed from a_ substantial 


HERE is no hard-and-fast rule which 

can be used to decide the categories 
of plant which do, or do not, need a 
dry-out. Much depends on site condi- 
tions, time in storage or shipment, and 
working voltage. However, the follow- 
ing notes give some guide to practice in 
this respect. 

Experience shows that it is generally 
impossible to discover from an ordinary 
spot insulation test with an insulation 
tester whether a particular piece of 
apparatus is dry or not; a test made 
at the time of delivery will almost in- 
variably show “infinity,” but a short 
time on load causes a fall in resistance 
to appear. 

The solution is to remove the moisture 
without applying any appreciable volt- 
age to the windings, and in general there 
are two methods. One is to apply heat 
from some external source, by means 
of hot air, for instance, or by radiated 
heat; the other is to arrange for a cur- 
rent generally near full-load value to 
flow through the normal path, but from 
a very low voltage source. To achieve 
this the impedance of the windings must 
somehow be reduced. Insulation readings 
must be taken at the beginning of, and 
during, drying out. 

The apparatus requiring a dry-out 
most commonly is the rotating machine. 


wooden crate, which should be lined 
with thick asbestos millboard and fitted 
with a number of large lamps or low- 
loading heating elements within; a few 
ventilation holes should be provided at 
top and bottom and one side should be 
hinged at the bottom. Drying is speeded 
up by removing the rotors. If no drying 
cabinet is available, in emergency it is 
quite sufficient to place a lamp inside 
the stator of a damp motor and to cover 
it with a tarpaulin, leaving it thus for 
several days. 

Larger motors, particularly those with 
drip-proof enclosures, can be satisfac- 
torily dried without rotor removal by 
means of fan-heaters arranged to blow 
hot air into the ventilation openings, but 
it is quicker to pass full-load current 
through the windings by some means. 

It is necessary to reduce the effective 
impedance of the windings, and with an 
alternating current machine this can be 
done by using a source of direct current 
such as a welding plant. One of the 
simplest methods, however, is to apply 
about one-tenth normal working voltage 
to the windings and to clamp the rotor 
so that it cannot rotate —F.J.H 
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Hysteresis Cooking 

Despite the inherent simplicity of the conventional 
resistance element type of hotplate on electric cookers, 
inventors still persist in trying to improve on them by 
trying other methods which are usually of an exotic 
nature, involving a mass of ancillary equipment which 
must add to the final cost. For example, we have had 
diathermic appliances which induce currents in the food 
itself, appliances which induce eddy currents in the cook- 
ing utensils and even those which “electrocute” the food 
by passing mains current through it. Yet another approach 
is described in Specification 858,179 credited to Max 
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Cooking by heat induced in the utensil through hysteresis and eddy 
current losses 


Baermann, of Cologne, Germany, in which mechanical 
energy derived from an electric motor is converted into 
eddy currents and hysteresis losses in the metal base of a 
cooking utensil which, in turn, raises the temperature to 
boil or fry the contents. 

A vertical shaft motor mounted beneath the hob-plate, 
which is of heat-resisting insulating material, carries a 
disc of non-magnetic material in which are embedded 
several permanent magnets arranged circumferentially and 
with pole faces uppermost, north and south poles alter- 
nating. The pole faces project from the face of the disc 
into. an annular channel in the hob-plate immediately 
below the cooking utensil of high conductivity metal, 
such as copper, which also has a circular plate of ferro- 
magnetic material soldered to the base. Permanent magnets 
with projecting pole-pieces are let into the hob-plate 
to hold the utensil in position against the repulsing 
magnetomotive forces generated when the disc is rotating. 

Rotation of the disc in close proximity to the utensil 
base induces eddy-currents in the non-magnetic material 
and hysteresis losses in the magnetic disc, the cumulative 
effect being rapidly to heat the base and, consequently, 
its contents. 


New Cell 


Despite its age, the primary cell remains an object of 
major interest in the electrical world. In particular, the 
dry type of primary cell, widely in demand for radio and 
flashlamp purposes, based on the Léclanche principle has 
held sway without any serious competitor over the years, 
though it has undergone minor improvements. Will it 
ever be replaced in its own field? If Specification 858,205, 
in the name of Union Carbide of America; is to be 
believed, it is by no means a remote possibility. 


SPECIFICATIONS 


In the new cell, the anode is again zinc, the electrolyte 
is caustic potash, while the cathode assembly comprises a 
“mix” of manganese dioxide (as a depolariser), finely 
divided anodic particles in a gelled alkaline electrolyte and 
conductive filamentary particles. The gel base is sodium 
carboxy methyl] cellulose and the addition of octyl alcohol 
helps to reduce creepage and corrosion. The specification 
details forms of assembly, but the point of major interest 
is the comparison of performance with Léclanche type 
cells of standard makes. Flashlamps rated at 1-25 A, 4-5 V, 
powered by four cells, glowed with brilliance after 6 hr to 
7 hr whereas the Léclanche cells only gave } hr to 1 hr of 
light. Other comparable performances are listed. On this 
basis, the new cell certainly shows promise. 


Another..Connector 


Another new design of terminal connector, this time 
for in-line coupling, is described in Specification 858,703, 
filed by C. D. H. Webb, of Holcombe Gardens, Ilford, 
Essex. A section through the device is shown below with 
the terminal components separately, The main cable 
termination is in the form of a rectangular component 
with flat, serrated jaws designed to secure the cable 
insulation and a serrated interior hole to take the con- 
ductor. Both are secured by compressing or “crimping” 
the metal about the cable. The spring clip, attached to 
the base of the termination, acts as a locking device when 
the termination is inserted into the hollow rectangular 
connector. This is an assembly of two parts, the inner of 
which accommodates the two terminations and is 
windowed to take the locking spring clip and also to 
permit contact to be established between leaf springs on 
the outer part and the sides of the termination, thereby 
ensuring good electrical continuity. 








An in-line 
terminal 
connector of 
interesting 
construction 


To unlock the coupling, the outer member is chan- 
nelled to give access to the window accepting the ends 
of the clip, which can be depressed for withdrawal by the 
insertion of a screwdriver or other suitable instrument. 
No mention is made of the crimping tool but, clearly, 
this will have to be a precision device or the contact areas 
on the terminations will be deformed, preventing a smooth 
entry into the coupling sleeve. 





Reproduced by permission of ~ Controller of H.M. Stationery 
Copies of a may be obtained — bene Patent "Office Goles 
Branch), thampton Bidgs, W. rok 2. Price 3s 





new products 


and appliances 





Heavy-duty cleaners 

NEW heavy-duty floor-maintenance 

machine is the Regent Mark V 
floor dryer, claimed to leave a completely 
sludge-free surface. Its drying nozzle is 
18 in. wide and can be extended 8 in. 
to facilitate drying under fixed benches. 
Its container is mechanicaily released 
when full, eliminating the necessity to 
remove the whole machine to a disposal 
point. The dryer has a finish of ham- 
mered blue-grey. 

A scrubber/polisher is another new 
piece of equipment in this range. Known 
as Dixon Mark VII, this machine will 
scrub, polish, shampoo carpets, floor- 
sand and scour. Its efficiency is increased 
by suction operation and reversing action. 
Columbus-Dixon Ltd., Wembley, Middx. 


EE washer withdrawn 

ITHDRAWAL of model 4006 wash- 

ing machine from the 1961 cata- 
logue is announced by English Electric's 
Domestic Appliance Division. Remaining 
models are the 4007 and “Liberator,” 
4021 fully automatic. The English Electric 
Co., English Electric Hse, W.C.2. 


Electric chandeliers 

RYSTAL chandeliers of all dimen- 

sions, from the modest to the spec- 
tacular, are arriving here from Czecho- 
slovakia. With prices ranging from £3 
or so to £585, the collection comprises 
pendants of Bohemian crystal with elec- 
tric candle lampholders. There are also 
a few wall bracket models of two lights 
priced £9 15s or three lights at £13 13s. 
The entire range is supplied by Glass- 
export, of Prague, to Homeshade Co., 99 
Baker St, W.1. 


Micro-miniature diode 


RODUCTION is to commence in this 

country of a micro-miniature silicon 
diode developed in the USA, where it is 
termed a “dot” diode. Its dimensions are 
0-03 in. by 0-05 in. dia. Specifications 
given for the device are: forward current 
100 mA at 1 V, reverse current 01 »A 
at 50 V and an operating temperature 
range of —55°C to 100°C. Hughes Inter- 
national (U.K.) Ltd., Glenrothes, Fife. 


Shaft-speed transducer 

SENSING device for measurement 

of speed of rotation of steel shafts 
consists of an electromagnetic circuit 
assembly, polarised with a permanent 
magnet and having an air-gap. The 
assembly is so mounted that the air- 
gap is close to any irregularity on the 
shaft concerned, such as a keyway or 
bolt-head. Rotation of the shaft results 
in cyclic variation in the reluctance of 
the magnetic path, inducing e.m.f. pulses 
in the electro-magnetic coil winding. 
Speed may be deduced by feeding the 
pulses, amplified if necessary, to a suit- 
able electronic counter. The coil has a 
resistance of 500 ohms and delivers 
voltage output directly proportional to 
frequency of flux variation, this being in 
the region of 1:25 V peak at 4,000 c/s. 
Dimensions of the assembly are approxi- 
mately 2$ in. long by 14 in. dia. 
Ericsson Telephones Ltd.,_ Electro- 
mechanical Division, Beeston, Notts. 


Cheapest tangentials yet 

WO tangential fan heaters now avail- 

able from Germany are the least 
expensive of their type to be introduced 
so far, retailing at £8 8s and £10 19s 6d, 
tax paid. The cheaper model, JR1, is 
of highly unconventional design—a flat 
angular body supported on a tubular 
metal stand that can be used to mount 
the unit on a wall. There is no thermo- 
stat in this model, but it is protected 
against overheating by the normal cut- 
out device. Otherwise, the usual controls 
are incorporated, a single six-position 


A six-light 

chandelier in 
Bohemian crystal, 
one of a range of 
fittings available 
from Czectoslovakia. 
GE 147015. £38 
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switch giving two fan speeds and 1 kW 
or 2 kW. The body is constructed en- 
tirely of plastics. It is in a two-tone 
colour scheme of grey and black, with 
chrome grille. 

More conventional in appearance, the 
dearer “Impex” has a wider range of 
control though it employs the same 
2 kW rating as JR1. The seven-position 
switch gives the two fan speeds on both 
1 kW and 2 kW ratings and the fan 
functioning alone on either speed. There 
is a thermostat controlled by a separate 
knob at the rear. A novel feature of 
this unit is its pilot light, which indicates 
not only that the element is on, but 
shows whether 1 kW or 2 kW is being 
used. This is achieved by a bright light 
for the higher rating and a dimmer one 
for the lower. “Impex” is constructed 
of metal, but again employs plastics end- 
plates. The finish is two-toned, with a 
chrome grille, and the body is mounted 
on a low tubular metal stand. JR1 and 
“Impex” are to be marketed under the 
“Sigma” trade-mark. Electro Appliances, 
177 Regent St, W.1. 


The new “Astral” 


HEN we described the latest 

“Astral” refrigerator in 12 Jan. 
issue the height of the model was quoted 
as 25-7 in. This figure should have read 
35-7 in. The refrigerator is a 3-5 cu ft 
model, selling at £44 2s, tax paid. 
Morphy-Richards (Astral), 50 Conduit St, 
WI. 


Floor-warming cable news 


RICES of Panelec floor-warming 

cables are generally reduced it is 
announced. Also the range has been 
widened. Terylene/glass roved p.v.c.- 
sheathed cables now available are: 
385 W; 500 W; 750 W; 1 kW; 14 kW; 
14 kW; 2 kW and 24 kW. BICC Lid., 
Panelec Heating Division, 83 Saffron Hill, 
E.C.]. 


Two new tangential 
fan heaters. Above, 
“Impex,” and left, 
JRI. Both have 2 kW 
rating and 
fan control. Prices 
are, ‘‘impex’’ 
£10 19s 6d. JRi 
£8 8s, purchase tax 
incl 
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Heat/light ceiling fitting 
A CEILING fitting which provides 
heat as well as light is highly suit- 
able for installation in bathrooms. A 
new fixture of this type has a 750 W 
silica sheathed infra-red element mounted 
in a shallow anodised reflector bowl. In 
the centre of this bowl is an opalised 
light shade covering a socket for the 
conventional tungsten lamp. This fitting, 
which is about 16 in. in diameter is 
fixed direct to the ceiling and incor- 
porates a cord-operated double-pole 
switch for control of the element. Outer 
casing is enamelled in white. Overall 
depth from ceiling is 64 in. Known as 


“‘Heat-n-Lite”’ infra-red heat and light fitting. 
19s 





SPEEDIER WELDING AND SOLDERING 


Bye ability of electronics techniques 


to give precise timing control forms the 


basis of two recently introduced spot-weld controllers giving improved rates 
of production. For high production spot-welding rates, a gun welder has also been 
announced. In the realm of low-temperature jointing, many of the difficulties encoun- 
tered in soldering aluminium are claimed to be overcome by two new soldering 


materials, one in stick form and the 
other a paste. 

The problem of making accurately 
positioned spot-welds at high produc- 
tion speeds has been _ successfully 
tackled by Siemens-Schuckert (GB) by 
using a seam-welding machine on a spot- 
welding cycle. Seam-welders, giving a 
continuous weld, have electrodes which 
rotate at relatively low speeds to ensure 
that a properly consolidated weld is 
produced. For applications where spot- 
welds are sufficient, enhanced production 
speeds can be obtained by increasing the 
electrode rotational speed between 
welds. This technique makes possible the 
production of spot-welds with accurate 
spacing at high production rates. In 
practice, the modified seam-welder has 
enabled production speeds to be in- 
creased as much as threefold when 
welding together steel sheets with spots 
at 2 in. intervals. To obtain the welding 
pause an electronically controlled mag- 
netic clutch is interposed between the 
drive motor gearbox and the electrode 
rollers. Also, time delay is built into 
the equipment to ensure that the rollers 
have stopped rotating before weld cur- 
rent flows. The spot-welding modification 
can be applied to the company’s com- 
plete range of seam-welding machines. 

A controller for gun welders has been 
announced by Lancashire Dynamo Elec- 
tronics as suitable for spot- and gun- 
welding machines up to 1,200 kVA 
rating. Designated Series CRW.4, the 
equipment gives controlled timing of 
“squeeze,” “weld,” “hold off” and “off” 
periods from 1 to 100 c/s in 1 c/s 
steps. It also provides stepless power 


| control over a 30:1 range and stepless 
adjustment of “up-slope” power during 
the weld period. 

A new welding gun suitable for pro- 
ducing 2,500 spots/hr on 18 s.w.g., and 
also operating in conjunction with an 
electronics control unit, will shortly be 
available from Portable Welders. In- 
tended primarily for use in the produc- 
tion assembly of large sheet metal com- 
ponents and wire work, the welder is 
claimed to be easily manoeuvrable and 
versatile in its applications. The S.120 
has a BS rating of 25 kVA on a 50% 
duty cycle and can weld up to two 
+ in. m.s. plates. The welder is designed 
for suspension from a_ spring-loaded 
counterbalance, but it can also be used 
with a stand as a pedestal welder. 

The welder incarporates a silicone- 
insulated transformer, secondary wind- 
ings of which are taken directly to 
barrels in which electrode arms are 
fitted, to give maximum efficiency. Price 
of the basic welding gun is £126, while 
complete with 180° sling, counterbalance, 
water-cooled arms and a timer/contactor 
this becomes £217 10s. A wide range of 
water-cooled arms is available. 


Soldering 


The problem of soldering aluminium 
continues to attract manufacturers. One 
of the recently introduced materials for 
the purpose is “Tin-A-Lum,” marketed 
in this country by Industrial Synthetics 
(UK) Ltd. This is a solder intended for 
use without a flux and claimed to make 
a Satisfactory joint between two alu- 
minium surfaces with am iron tempera- 


For portable gun welders, Lancashire 
Dynamo have designed this CRW.4 
control unit 


4 A welding gun by Portable Welders, 
claimed to give high production speeds 
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“Heat-n-Lite” it sells at £7 19s 6d in- 
cluding purchase tax. Thermair Domestic 
Appliances, Izons La, Oldbury Rd, West 
Bromwich, Staffs. 


Tantalum electrolytic capacitors 


INTERED tantalum anodes with a 

tantalum pentoxide dielectric form 
the basis of construction for a range of 
solid electrolytic capacitors available. 
Advantages claimed for this type of con- 
struction are indefinite shelf life, small 
size, high resistance to vibration and shock 
and the ability to withstand continuous 
reverse voltage. The range comprises 203 
capacity-voltage combinations from 1 pF 
to 330 uF, +10% and +20%, at 6 V 
to 35 V d.c., working. Temperature limits 
are —55°C to 85°C. Texas Instruments 
Ltd., Manton La, Bedford. 





ture of only about 410°F. The only 
preparation said to be needed for the 
aluminium surfaces to be soldered is 
cleaning with a wire brush or some other 
abrasive means. 

The other newly introduced material 
is a paste, “Autochemic 990,” also in- 
tended for use in aluminium-to-alu- 
minium jointing. The manufacturer’s 
statement suggests that the substance is 
chemically complex and that in use it 
undergoes a series of reactions as it is 
heated, terminating in reduction to a 
metal at the final reaction temperature, 
750°F. Deposits from the material are 
claimed to be dense, strong (up to 89 
tons/sq in. shear strength) and corrosion 
resistant. 

Procedure in using this paste is to 
clean the aluminium surfaces, then apply 
the paste to the joint members before 
heating with an open-flame torch. 

Siemens-Schuckert (Great Britain) Ltd., 
Gt. West Rd, Brentford. 

Lancashire Dynamo Electronic Pro- 
ducts Ltd., Rugeley, Staffs. 

Portable Welders Ltd., Castle Mills, 
Buckingham, Bucks. 

Industrial Synthetics (UK) Ltd., 64 
Marlborough Grove, S.E.1. 

Eutectic Welding Alloys 
Fages Rd, Feltham, Middx. 


Co. Lid. 





High power industrial amplifiers 
NEW range of public address and 
industrial amplifiers now in pro- 

duction have outputs of 30 W, 50 W 

and 1 kW, it is announced. A further 

amplifier still under development will 
have an output of 5 kW, suitable for 
driving electronic vibrators developing 

a nominal thrust in the region of 

2,000 Ib. The above items are an exten- 

sion to a range of domestic tuners and 

high fidelity amplifiers. Derritron Elec- 

tronics Group, 24 Upper Brook St, W.1. 


High linearity output transistor 
ECENTLY introduced is a p-n-p, 
germanium alloy type, medium- 

power transistor suitable for audio- 

frequency amplifier and switching appli- 
cations. Special characteristics claimed 
for the device, which has been desig- 
nated the “OC83,” are high linearity and 
high gain, the latter being of the order 
of 50 at 50 mA and 40 at 300 mA. 

Collector and emitter voltages are each 

—32 V and peak current rating is 1 A. 

The maximum temperature rating of the 

junction is 85°C which, coupled with 

good heat emission properties, enables 
power dissipation of 160 MW at an 
ambient temperature of 45°C. By mount- 
ing the device on a suitable heat sink, 
the dissipation rating can be increased 
to 400 MW. The transistor is encapsu- 
lated in a metal can of dimensions 

5-75 mm. by 15-70 mm. and can be 

supplied in matched pairs. Mullard Ltd., 

Mullard Hse, Torrington Pl, W.C.1. 


Automatic circuit checking 
T= problem of circuit checking, 
while simple in essentials, becomes 
acute when large numbers of repetitive 
observations have to be carried out, the 
process being both time consuming and 
costly. A typical example is that of 
routine testing of continuity and insu- 
lation on complex cable forms, relay 
banks and similar adjuncts to control 
systems. To ease this problem an auto- 
matic equipment is available which can 
be programmed to carry out a series of 
such routine tests on circuits having as 
many as 600 terminations. The tests 
comprise continuity, resistance measure- 
ment (0-1,000 ohms) and insulation 
(exceeding 20 megohms) between lines 
and between lines and earth. Programme 


instructions afe recorded on mag- 
netic tape and pairs of terminations 
under test are connected according to 
a standard numerical sequence. Having 
been set in operation, the automatic 
sequence of testing will come to a halt 
when a fault is discovered between a 
pair of terminations. The fault having 
been registered by the operator, the 
programme can be started up again and 
tests completed. An automatic fault re- 
corder, which will obviate programme 
interruption, is at present under develop- 
ment by the manufacturers concerned. 
Advantages in the use of automatic 
circuit-checking equipment will be 
realised from the fact that possible com- 
binations involved in the testing of 600 
pairs of terminations amount to 180,300. 
Elliott Brothers (London) Ltd., Century 
Wks, S.E.13. 


Commercial blender 


COMMERCIAL version of the 

Waring blending machine, which was 
described on this page in 15 Dec. issue, 
has been announced. This 1 gall capacity 
machine works on the same principle 
as the domestic model which, it may be 
remembered, employs a tall upright 


A blending 
machine for 
commercial use, 
Waring model 
CB-4. it has | gal 
capacity 


Type SSI10 

System Simu- 

lator suitable for 
investigation of 
network prob- 
lems and control 
system behaviour 
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container with blending blades built into 
its base. This container is placed on the 
motor housing/stand and a chuck in its 
underside engages to drive the blades. 
In industry the blender will mix or 
homogenise viscous ingredients over long 
periods with cool motor running. Speed 
settings are 14,000 r.p.m., 17,000 and 
19,000. The base is die-cast in two-tone 
grey finish. Overall height: 23 in. Model 
CB-4. Winston Electronics, Shepperton, 
Middx. 


System simulator 
ee general experimental work on 
analogue and simulator techniques, 
the “Type SS110 System Simulator” 
can simulate a wide range of variable 
conditions represented by second-order 
differential equations. Typical problems 
which may be investigated with the 
equipment are the transient behaviour of 
electrical circuit networks and dynamic 
behaviour of control systems. The equip- 
ment comprises six amplifier units, eight 
transfer-function units, a square-wave 
generator and stabilised power supplies. 
By suitable interconnection it is claimed 
that the equipment will provide addi- 
tional laboratory facilities, such as c.r.t. 
deflection amplifiers, integrators and d.c. 
buffer stages. Price in the UK is £320. 
Feedback Ltd., Crowborough, Sussex. 





TRADE PUBLICATIONS 


volume range of 30 to 275; No. 54: 20 in. 
Types 7, 8 and 9, with volume range of 


S1PBRONZE.—Quick ‘reference ve chart 
No. 2 of the new series of Sifbronze Welding 
Data and Instruction Cards. Chart vena 
at-a-glance conversion factors and tables, 
temperature scales, flame temperatures, - 
values, melting points and welding data for 
Sifbronze welding on mild steel and mild 
steel fusion welding. Chart also illustrates 
common defects in welding and forms of 
welding joints. Suffolk Iron Foundry (1920), 
Stowmarket, Suffolk. 

We.ppe_t. — Pamphlet describing belt 
repairs with the “Stenor” weldbelt outfit. 
Effective on rubber or p.v.c. Stenor Ltd., 
Richmond, Surrey. 

Tornapo.—Four catalogues dealing with 
complete range of standard cast-iron blowers 
and exhausters, direct or indirect drive. 
No. 7: Type MP, with volume range of 
20 to 3,000 cfm.; No. 53: Type N, with 





4 Elliott Bros, automatic circuit checking 
equipment is capable of testing up to 600 
circuit pairs 


100 to 1,250; No. 47: Backward bladed 
Types 8, 9, 13 and 14 steel-plate, volume 
range of 200 to 10,000. Keith Blackman 
Ltd., Mill Mead Rd, N.17. 

TecHNique.—Volume 15, No. 1, January 
edition of a news. bulletin of instruments. 
Issue contains details of a precision f.m.s. 
decade voltmeter and a survey of synchro 
computing resolvers and their testing. Muir- 
head and Co., Beckenham, Kent. 

P.H.—Pamphlet and price-list of cylinder 
jackets in leopard skin patterned plastics. 
PH. Thermas Products Ltd.,; Browgate, 
Baildon, Yorks. 

Dymo.—Pamphlet describing the M3 
Dymomite embossing tool which has facili- 
ties for punching holes in embossed labels’ 
ends. Hellermann Ltd., Crawley, Sussex, 

HoMESHADE.—64-page catalogue, profusely 
illustrated with price-list, describing the 
whole range of domestic lighting fittings, 
from table lamps to chandeliers. Homeshade 
Co. Ltd., 99 Baker St, W.1. 
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News of the Week 











TRANSFORMER CASE ENDS 


Judgment reserved 


JUDGMENT by the Restrictive Practices Court on the Transformer Manufac- 
turers’ Agreement was reserved when presentation of the case ended last 
Thursday after 25 days, in which it is estimated some three-quarters of a million 
words had been spoken. The Court has to decide whether the agreement is 
against the “public interest” as narrowly defined in the Restrictive Trade 


Practices Act. 

The ten-member TMA has been de- 
fending its agreement for the fixing of 
minimum prices for transformers sold 
for use in the UK, saying that the agree- 
ment is particularly important in ensur- 
ing the right atmosphere for co-operation 
in the export field, although it has 
several other advantages as well. 


When the case was resumed last week 


after the Christmas adjournment, counsel | 


for the Association continued his closing 
address to the Court. Previously he had 
said that if the agreement was ended 
home prices would fall towards the low 
levels ruling in the export field. He went 
on to emphasise the seriousness of this 
danger, so far as the smaller trans- 
formers were concerned. Complaints 
about administration of the system set 
up by the agreement, such as refusal 
of discounts to certain customers, were 
isolated and he suggested that the system 


should not be condemned because of ' 


isolated instances where the decisions of 
those administering it were considered 
wrong. 


Counsel claimed that many of the 
witnesses called by the Registrar of Res- 
trictive Trading Agreements had, in fact, 
supported his argument that if prices 


fell to an unreasonably low level, as , 


a result of abandonment of the agree- 


ment, that would be detrimental to cus- | 


Coal consumption up 


POWER stations consumed five million | 
tons of coal more last year than in | 


1959 and, altogether, the National Coal 
Board sold ten million tons more than 
in 1959, a reversal of the trend of the 
three previous years, Sir James Bow- 
man, chairman, has announced. But coal 
output was below the level of demand 
during 1960—nine million tons less in 
the case of deep-mined coal and three 
million tons of open-cast. The Board 
lifted more than six million tons from 
undistributed stocks, which in the pre- 
vious year had accumulated. 


During the past three years, produc- 
| irrespective of age group was £1,574; 


tivity in coal mining has increased by 
12%, largely due to a rise in power- 
loading from 32% in 1959 to 38% of the 
total in 1960. 


tomers. If industry was unable to earn 
a reasonable profit, it was reasonably 
certain that in time it would run down. 
There would be a reduction in standards 
or failure to invest, perhaps both. 


If profits were lower or more fluctuat- 
ing than in industry generally, then 
incentive to invest would be reduced. 


Peak nears 25,000 MW 


UP to the end of last week, peak 
demand on the CEGB system had 
remained below the levels at which 
aggregate generating capacity would 
become a matter of serious concern, 
we understand. Provisional figures 
showed that the highest aggregate 
demand had occurred on 15 Dec., 
with 24,449 MW, some 1,036 MW 
above last winter’s peak. Last week’s 
maximum, occurring in the late 
afternoon, was some 670 MW lower. 
Relatively moderate weather has 
helped the situation, with average 
temperatures warmer than those of 
last year. 




















Unofficial committee 
suspends meetings 


ALTHOUGH the unofficial national 
committee of shop stewards in the elec- 
tricity supply industry, which attempted 
a strike some months ago, have sus- 
pended meetings for the present, it seems 
that certain members are behind the 


| issue of The Power Worker, which is 


stated to be “a new militant journal” 
intended for circulation among the 
manual workers in the industry. 

Mr G. Wake, who was secretary of 
the unofficial committee, has resigned. 


Further G.E.C. 
' Reorganisation 


A FURTHER reorganisation of certain 
activities of the General Electric Co. 
Ltd., with the aim of delegating respon- 
sibility, is expected to be arranged over 
the next few months. This was indicated 
by Mr A. L. G. Lindley, the new chair- 
man, last week, when he also finally 
squashed rumcurs of possible merger 
talks with EMI, AEI or any similar con- 
cerns. But he made it clear that he 
would still consider any merger if it was 
appropriate (it is apparent that the talks 
with the English Electric Co. broke down 
because the products of the two firms 
were too similar). At the present 
time the light engineering side of the 
GEC business (including domestic appli- 
ances) is in the doldrums, but Mr 
Lindley is confident of an eventual 
improvement. On the heavy engineering 
side, which has some 24 years’ of busi- 
ness on hand, he envisages that develop- 
ment is more likely to be in the mechani- 
cal engineering field. 








WHAT ENGINEERS EARN 


DETAILS of salaries received by pro- 
| fessional engineers during the financial 


year 1959/60, released by the Engineers’ 
Guild this week, show that there has 
been an average increase of some £400 
per year at most ages, compared with 
the position in 1955/56, for which year 
an earlier survey related. There is 
evidence of markedly higher salaries for 
university graduates. 

Basis of the analysis is 3,134 replies 
to questionnaires sent to a random 
sample of 4,000 professional engineers 
(electricals, mechanicals, civils and 
chemicals). These replies are analysed 
in terms of age, type of employment 
and engineering specialisation, For all 
engineers, the median annual salary 


corresponding figures ranged from £1,304 
under 35 years old, to £2.048 in the 55 
to 64 group. In the former group, a 


quarter of those concerned received less 
than £1,145 and a quarter more than 
£1,540. Corresponding figures for the 
older age group are £1,620 and £2,977. 

Taking only replies from corporate 
members of the IEE, the median figure 
(all age groups) is £1,584, compared 
with £1,567 for mechanical engineers, 
£1,515 for civil engineers, and £2,175 
for chemical engineers. The two quartile 
figures for electrical engineers are £1,312 
and £2,057. 

Special attention was given in the 
survey to remuneration of university 
graduates, and a marked difference 
shows. In the electrical engineering field, 
for example, the median remuneration 
for a university graduate is £1,798 per 
year, compared with £1,461 for a non- 
graduate. In the upper quartile of 
salaries, the difference is more marked 
still, £2,450 against £1,798. 








110 


Accent on export—campaigns launched 


A CRITICAL examination of the export position of the electrical industry was 
given by over 130 export managers and senior executives of electrical manufacturers 
at a special “closed” meeting arranged by BEAMA last Tuesday, as the first step 
in a major overseas drive. They discussed ways of possible co-operation, including 


arrangements for joint selling, market 
research and exhibiting of complemen- 
tary products. The aim is to concentrate 
an all-out effort on the most competitive 
overseas markets. 


Last year BEAMA held an export 
sales conference for domestic appliance 
manufacturers and, in the 11 months to 
November, 1960, exports of electrical 
household goods increased by 25% to 
nearly £30 million. 


An Export Directory, with a refer- 
ence section in Russian and four other 
foreign languages, is also being pre- 
pared by BEAMA for circulation to 
over 15,000 overseas buyers. Next 
month BEAMA are collaborating with 
the Board of Trade in a major display 


display of British domestic appliances 
yet staged in Europe. 


With the aim of stimulating Britain’s 
export drive generally, two other cam- 
paigns were launched in the past week. 
Nine fact-finding missions, each of three 
leading businessmen and industrialists 
drawn from members of the newly 
formed Export Council for Europe, are 
to leave next month to visit Britain’s 
six partners in the European Free Trade 
Association and also France, Italy and 
Spain. In May and June the remaining 
ten countries covered by the Council will 
be visited by similar missions. 


These missions will have discussions 
on the spot, mainly on matters such as 
market needs, other competition, price, 
quality and design, as well as studying 
successful British export efforts and 
investigation of any reasonable com- 
plaints. The advisability of inviting buy- 
ing missions to the UK will also be ex- 
plored. It is proposed to collate the find- 
ings of the teams as a guide to the 
Council in its future programme of work. 

In addition to certain other steps to 
promote interest in Western European 








markets at home, the Council have also 
decided to hold a national convention 
next autumn. 


Criticisms of certain companies’ atti- 
tude to exports was expressed at the 
inaugural meeting of the “Export Action 
Now” committee set up by the Institute 
of Directors, which was attended by Mr 
R. Maudling, President of the Board of 
Trade. Mr C. O. Stanley, of Pye, urged 
a reversal of the attitude of designing 
for the home market in the hope that 
there might be a chance for business 
overseas. In the next 18 months, steps 
must be taken towards a progressive in- 
crease in exports or Britain would be- 
come a third-class economic power with- 
in the lifetime of people under 60, he 
declared. 

After Mr Maudling had spoken of the 
need for more small- and medium-sized 
firms to enter the export field, an MP. 
in the audience suggested that the 
Foreign Office should be made more 
export conscious and the status of our 
commercial attachés in overseas coun- 
tries raised. 

There was criticism, too, of the delay 
to exports by stoppages at the docks. 


N.E.E.B. target reached 


BY the end of this month the North 
Eastern Electricity Board will complete 
its target of supplying electricity to 
85% of all farms in its area—two years 
ahead of schedule. It is doubtful if the 
remaining 15% will ever be connected 
up, because many premises are in a very 
remote position, or in a bad state of 
repair, or the owners will not pay for 
wiring. 


LAMPS FROM 
SLOT MACHINES 


LEB’s newly- 
reconditioned 








- brought back 





Electrical Times, 19 January, 1961 


LIGHTNING PROTECTION 
EFFECTIVENESS 


START of the second phase of the ERA 
investigation of statistics of lightning 
faults on British h.v. distribution systems 
is announced in the current number of 
Co-Operative Electrical Research, the 
journal of the ERA. In this investigation, 
selected 33 kV and 11 kV systems will 
be operated in accordance with clearly 
defined principles of protection, to be 
determined in consultation between par- 
ticipating area boards and the ERA. The 
aim is to obtain information on the 
efficacy of various protective measures 
in improving the continuity of supply 
during thunderstorms and in reducing 
damage to equipment. 


Amongst other ERA developments is 
establishment of a small mathematics 
group as a central service for the various 
research teams operated by the ERA. 





OFFICIAL PUBLICATIONS 


BS 137. Porcelain and toughened- 
glass insulators for overhead power 
lines (3-3 kV and upwards). 15s. 

BS 3297. High-voltage post insulators. 
10s. 

NCB Specification 230/1960. Two-pin 
side-entry wall plugs and sockets 
for domestic purposes, 6d. 

Fire Protection in Factory Buildings. 
DSIR Study No. 9. HMSO. 3s 6d 
(see page 85). 











Large Orders Booked 


PREFORMED Line Products (Great 
Britain) Ltd. have recently received 
orders from the Electricity Supply Com- 
mission, of South Africa, for 3.000 
spacers for 0°40 sq in. s.c.c. conductor 
and from the New Zealand Electricity 
Dept. for 5,500 spacers for twin 0°30 sq 
a.c.s.r. At present, 95% of the company’s 
output is being exported to 32 countries. 


COLVILLES Ltd. have ordered iron-ore 
handling plant worth £500,000 for their 
Ravenscraig works from the General 
Electric Co. Ltd. The latter concern have 
also received a £1 million order for 
similar equipment for the Scunthorpe 
South works of the Appleby-Frodingham 
Steel Co. Ltd. 


BOVING and Co. Ltd. have received an 
order for 32 butterfly valves for con- 
trolling the condenser water-cooling 
system of Dungeness nuclear power sta- 
tion. They will have a Neoprene lining 
on their internal surface to prevent cor- 
rosion by sea water. 


SHELL Petroleum have ordered Mazda 
“Kolor-rite” fluorescent tubes for their 
26-storey office block on the Thames 
South Bank site. Some 25,000 tubes will 
be used in 12,000 AEI module fittings 
recessed in Frenger ceilings, probably the 
largest single contract for interior lighting 
equipment ever placed in this country. 
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CAMOUFLAGING 


GRID TOWERS— 


C.E.G.B. Experiments 


SHOULD grid transmission towers be specially painted to help them blend into 
the countryside? The CEGB have carried out extensive experiments in the matter, 
enlisting the aid of Mr J. Gardner, C.B£., R.D.1., the eminent industrial designer, 
who was chief development officer of the Army School of Camouflage during the 


last war. Their recommendation? Leave ; 


the towers in their natural steel-grey 
colour and, when repainting is neces- 
sary, use the BS dark bronze green 
recommended in the 1958 annual report 
of the Council for the Preservation of 
Rural England. But in their concern to 
preserve amenities of the countryside, 
it is likely that the CEGB will undertake 
further experiments on transmission lines, 
particularly in areas of high amenity 
value. 

In the experiments recently completed, 
four 85 ft 132 kV towers near Rickmans- 
worth and Chenies were painted last 
March so that the results could be 
studied in a winter setting and, later, 
when the trees and vegetation were in 
full leaf. 

A different scheme was tried on each 
tower. One was painted overall in dark 
bronze green. Another was similarly 
treated for the first 40 ft of its height 
and the remainder given irregular patches 
of pink and blue. A third had all-over 
irregular patterns of black, bronze green 
and pink. A matt paint was used 
throughout to avoid light reflection. 

It was found that any benefits obtained 
from the only practical forms of camou- 
flage were, in fact, marginal due to the 
varying conditions of light, viewpoint 
and seasonal background. In many 
cases a weathered and rusty tower was 
better than a painted one. For the 
majority of conditions, weathered gal- 
vanised steel was still considered the 
best. In some locations, with special sky 
backgrounds in flat country or where 


Retail Sales Up 


RETAIL sales in December were 4% 
higher than a year earlier, according to 
Board of Trade estimates. Prices -were 
only a shade higher, so most of the 
increase was in volume. Seasonally ad- 
justed, December’s sales were 5% higher 
than November’s, with food trading 
particularly buoyant and clothing shops 
busier. 


seascapes were involved, a pale matt blue 
paint could be used. For heavy wood- 
land and open moorland, the dark 
| bronze green was preferred, but in well 
timbered country the natural break-up 
of rust against weathered galvanising 
seemed as acceptable as any form of 
painting. 


Van log-books—R.T.R.A. 
asks Minister 


DRIVERS of small vans operating 
within a small area adjacent to a shop 
should be relieved of the necessity of 
keeping log books for every journey 
made. This appeal to the Minister of 
Transport has been made by the Radio 
and Television Retailers’ Association. 
The latter point out that the 7,000 retail 
shops run by its members are engaged 
in a considerable amount of delivery 
and installation work, most of the 
journeys being very short. In_ the 
majority of cases, the driver of the 
vehicle is the television mechanic. But 
present regulations stipulate that log 
books must be completed for every 
journey, involving a substantial amount 
of time and labour, without apparent 
advantage. 


Believing that this was not originally 
the intention of the Act, the Associa- 
tion urges reconsideration of the whole 
question of the necessity for drivers to 
keep log books on such vehicles. 








Electronic computer exhibition 


THE remarkable advances since the last 
exhibition, in 1958, will make the 
Electronic Computer Exhibition, to be 
held at Olympia from 3 Oct. to 12 Oct. 
next, of unusual interest. Some 40 
exhibitors who have so far booked space 
are almost equally divided between 
manufacturers of computers and firms 
concerned with ancillary equipnent. 

There is also to be a Business Com- 
puter Symposium on 4 Oct. to 6 Oct. at 
which users can exchange experience 
and information, and this will run con- 
currently with the Business Efficiency 
Exhibition. also at Olympia. 


Right: Unusual 
light fittings in a 
bar at the Ariel, 
Britain’s first cir- 
cular hotel. The 
front doors are 
electrically con- —— 
trolled and open 
on the approach 
of a visitor, and 
there is a walkie- . 
talkie paging W= so.eae 
system oat 
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£1,500 cheaper by direct 
labour? 


BY carrying out their own street lighting 
maintenance, Wood Green Council esti- 
mate they can save £1,500 a year. The 
Council’s existing contract with the 
Eastern Electricity Board terminates on 
31 March and, if it had been continued, 
the charge to the Council would be 
£18,500 a year, Alderman P. G. M. 
Tripp told the Council. The Council is 
to employ one chargehand electrician 
and three mates, and propose to buy a 
tower wagon for £1,364, which will be 
garaged at the refuse destructor. The 
borough engineer has been asked to 
obtain quotations for four fluorescent 
lighting schemes involving Turnpike La, 
Bounds Green Rd, Trinity Rd and White 
Hart La. 


ELECTRICIANS ON STRIKE 
AT BERKELEY 


BECAUSE their Ss a day site allowance 
was discontinued from 1 Jan. along with 
other extra payments under a negotiated 
Is an hour pay rise, some 500 electricians 
engaged at Berkeley nuclear power 
station went on unofficial strike last 
week. Employed by N. G. Bailey and 
Co. Ltd., they were getting the 5s a day 
site allowance until the pay rise took 
effect this month. Now the men claim 
that the additional payments should be 
resumed, it being alleged that they have 
gained nothing from the pay rise. 

At the time the new negotiated agree- 
ment was announced last October, it 
was understood that such site allowances 
would be generally discontinued and, in 
fact, have ended at such sites as the 
Shell building, South Bank. 





NEW HOTELS 


Troughton and Young were elec- 
trical contractors for both of Lon- 
don’s newest hotels--the Carlton 
Tower in Cadogan Pl, and Ariel 
at London Airport. Both were built 
in 18 months. The picture at the 
left shows some light fittings, im- 
ported from Denmark, in the 
Carlton Tower 
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at Hanger Lane, 
Ealing, lit by G.E.C- 
fluorescent |! 


terns. 
houses 


Electrical contrac- 
tors were Malcolm 





E.D.A. SALES 
PROGRAMME for the EDA annual 
Sales Conference, to be held at Harro- 
gate from 28 Feb. to 3 March, has now 
been announced. After the opening 
address by Mr D. B. Irving, and a dis- 
course on EDA activities given by Mr 
T. lL. Bernard, Mr C. Nield (MEB) will 
talk on “Merchandise Presentation in 
Service Centres.” In the morning of 
1 March, Mr S. F. Steward will present 
a paper on “The Future for Domestic 
Electric Appliances (The Viewpoint of 





Towards standard 
4 s 
street lighting 

TEN local authorities in the Liverpool 
area have formed the North Merseyside 
street lighting consultative council to 
co-ordinate lighting, chiefly in the in- 
terests of road safety. At the inaugural 
meeting in Liverpool last week, chairman 
of the City Council’s lighting and 
electrical committee, Mr H. Carr, said 
there was a subtle difference between a 
uniform standard and a uniform type 
of lighting, and uniform standard should 
be the aim. He expressed concern that 
while the Highways Committee received 
a 75% Government grant, the Lighting 
Department received nothing. 


London's consultative council on 
lighting and traffic routes, formed two 
years ago and representing 102 authori- 
ties, hopes to issue the final stage of a 
report on street lighting around the 
middle of this year. 


FERRANTI FACTORY FOR 
DALKEITH 


A THIRD electronics factory is to be 
built in Scotland for Ferranti Ltd. This 
one, at Thorniebank, near Dalkeith, will 
initially be of 70,000 sq ft and employ 
about 600 people. Eventually, the 
factory size may be increased to 
250,000 sq ft, employing 2,000 people. 
Ferranti already have factories at Edin- 
burgh and Dundee, and are building a 
new laboratory at Silverknowes. 





CONFERENCE 


the Manufacturer)”, to be followed in 
the afternoon by Me W. F. Jarvis 
(NWEB), talking Of “More Adequate 
Wiring.” 

On 2 March, “The Control of Off-peak 
Floor-warming in Domestic Premises” 
will be the subject of a paper by Mr 
A. F. Hardcastle (SEB), to be followed 
at 2 p.m. by Mr A. Ellison (NEEB), 
talking on “The Board and the Small 
Industrial Consumer.” 

A general discussion is scheduled for 
9.30 p.m. on 3 March, with a closing 
address by Sir Robertson King at 
11 am., followed by the conference 
luncheon. 

This year’s exhibition of equipment, 
supported by 55 manufacturers and 
organisations, will be open for delegates 
only from 11.30 a.m. to 2 p.m., and 
from 4 p.m. to 7.30 p.m. on the Tues- 
day, Wednesday and Thursday, with a 
trade day on the Friday. 


Reyrolle in Australia 


ALL the shares of William Begg and 
Sons, Pty., of Melbourne, have been 
acquired by A. Reyrolle and Co, Ltd. 
Begg’s have represented Reyrolle’s in 
the past | 


| ing machines. 


Victoria and Tasmania for 
30 years. 


Interior of 
one of two 
bays just 
added to the 
Blackwood 
factory of 


oduction 
nm main 
circuit- 
breaker and 


__mechanism 
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Moving 
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OVER £10,000 A YEAR? 


SALARIES of over £10,000 will have to 
be paid by the nationalised industries to 
attract the right men to run them, Mr 
John George, Parliamentary Secretary, 
Ministry of Power, stated in Leicester 
last Friday. At present it was impossible 
to get the right men because they did 
not regard £10,000 a year as sufficient 
—they could get much higher salaries in 
private enterprise, he added. Mr George 
was criticising the view that £10,000 a 
year was enough or too much for any 
man. He maintained that higher salaries 
will have to be paid to get top men 
to make nationalised industries run 
efficiently and also advocated greater 
competition between those industries. 


RUSSIA TO DOUBLE 
POWER BY 1965 


RUSSIA hopes to double her output of 
electricity during the 1958-65 seven-year 
plan to over 500,000 million kWh. Con- 
ventional means of generation have been 
chosen to play the major part in this 
expansion, because of her resources of 
cheap coal and other fuels, but some 
nuclear stations are being constructed. A 
new book on facts and figures released 
by the Russian Government says installed 
capacity of thermal stations will rise by 
140% by 1965. Hydro-electric power will 
also be greatly expanded, with comple- 
tion of the 2,530 MW Stalingrad station 
on the Volga and the building of a 4,500 
MW plant on the Angara at Bratsk and 
several others. The figures show a steady 
rise in the production of turbines from 
5-6 MW capacity a year in 1955 to 76 
in 1959. Output of smaller electrical 


| engineering goods has increased similarly, 
| with 2:5 million electric motors produced 
| in 1959. Khrushchev’s new deal for the 


consumer is reflected in an output of 
426,000 domestic refrigerators in 1959 
and 724,000 washing machines. Even 
disregarding Russia’s 210 million popu- 
lation, this is still a long way behind the 


| Britons, who bought about a million re- 


frigerators in 1959 and 1} million wash- 
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Vactric equity holders get nothing —pref. about 107% 


ORDINARY shareholders of Vactric Ltd. will get no return from the com- 
s’ claims have been met, preference share- 
% of their capital back. The Official Receiver | 


pany’s liquidation; after creditor 
holders will receive about 10% 


indicated this at a packed City meeting last week to appoint a liquidator and 


committee of inspection. 


When some shareholders wanted to | 


know how many shares the group's 
chief, Mr W. Pegley, held at the time 


the firm folded up, Mr Pegley stood up | 


in the body of the meeting and said 
he would be delighted to answer any 
questions. “I held about 940,000 shares,” 
he said, “and my holding had never 
done anything but increase.” He also 
told the Evectricat Times that his 
brother, Mr A. J. Pegley, was the largest 
preference shareholder. Shareholders 
then wanted to know why an offer of 
around 55s a share had been rejected 
last year. Mr Pegley replied that the 
offer had been made for his own 
personal holding only, but he did not 
explain why he had rejected it. Last year, 
when the offer was refused,. Mr Pegley 
said the bid did not take into account 
the “earning potential of the group.” 
On the day following the meeting, Mr 
W. Pegley disclosed that he had sold 
about 200,000 of his shares since the 
appointment of a receiver. He did not 
say whether they were Ordinary or 


Preference shares, although he is known ;- 


to have held some of both. “When my 
services as managing director ceased,” 
Mr Pegley said, “I considered myself 


with my holding as I thought fit.” 


Summarising the firm’s history, Mr 


F. M. Collins, the Official Receiver, said | ; 
| and the Cardiff West substation, near 


| Ninian Park. Two new transformers will 


Mr W. Pegley had controlled the firm 
since he took over from his father in 
1934. At March, 


Automatic circuit testing 
means reliability 
EQUIPMENT for automatic testing and 
inspection of complicated circuitry and 
component layouts associated with 
control systems was on show to the 
Press last week. The equipment is being 
introduced to industry by Elliott Brothers 
(London) Ltd., who developed it initially 
to solve their own testing problems 
arising from the production of auto- 
pilots and other aircraft control equip- 
ment. The company found that manual 
methods of testing such equipment was 


not only laborious and time consuming, | 


but, above all, unreliable. Among equip- 


ments displayed, for whose manufacture | 


Elliott Brothers have set up a new 
division, was a console for complete 


ment, for routine checking of complex 
cable forms, enables up to 600 circuit 


pairs to be tested individually and with | 
respect to each other for insulation, | 


continuity, etc. The operations are car- 
ried out in automatic sequence according 
to a tape-recorded programme schedule. 


G 


| difficulties 


as free as any other shareholder to deal | UNDER a £1 


1958, assets totalled | 
£3,928,000 against liabilities of £2,711,000. | 
From that time the company met with | 





major adversities, including a £475,000 
loss on a Canadian venture, production 
with a washing-machine 
project and exceptionally heavy hire- 
purchase liabilities following a change 
to door-to-door selling. 


Towards the end of 1958, sale of the | 


finance subsidiary, Awley Finance, yielded 
a cash profit of over £1 million. A cash 
bonus of £765,000 to ordinary share- 


holders followed. “I am left wondering,” | 
Mir ' no reason why the main job should not 


Mr Collins said, “to what extent 
Pegley’s share of this bonus, amounting 
to about £350,000, influenced the decision 
to disburse these funds.” 

Draft accounts as at 17 Oct., 1960, 
showed the estimated realisable value 
of assets at £2,524,877. Preferential debts 
were £1,325,582 and unsecured creditors’ | 
claims totalled £1,042,600. 

Creditors selected Mr K. R. Cork as 
liquidator and representatives of Wilson 
Advertising (owed £105,000), Godfiey 
Davies car hire (£15,000) and Strebor 
Diecasting to the inspection committee. 
The shareholders added Messrs. S. | 
Collins and H. C. Turner. 


CARDIFF REINFORCEMENT | 


million reinforcement | 
scheme in South Wales, over four miles | 
of 132 kV underground cable will be 
laid between the Cardiff East substation 


almost treble the capacity of the East 
substation. 


ALL-ELECTRIC 
| TWO 240 kW Bastian and Allen elec- 
trode boilers provide hot water for the 
25 metres-long swimming pool, air-heat- 


ing system and general purposes at 


| Glasgow University’s new physical edu- 


cation building opened last week. The 
pool, shown below, has a “Burgess Tile” 


| electrically heated panel ceiling to pre- 


vent condensation. A 6,000 sq ft gym- 
nasium built above the swimming pool 


Electrically 
heated ceiling 
prevents con- 
densation in the 
pool, which has 
hot water pro- 


| vided from two 
f s ye -~ | 240 kW 
automatic testing and servicing of air- 

craft auto-pilot systems. Another equip- | 


elec- 
trode boilers, at 
Glasgow U ni- 
versity’s new 
Physical Educa- 
tion Building. 
Other forms of 
electric heating 
are also utilised 
in the building 


| CRITICISM of 


| the future 


BOARD HOLD-UP 
CRITICISED 


the North Western 
Electricity Board, concerning a hold-up 
in the scheme to supply the southern 


| end of Borrowdale, was voiced at the 


recent meeting of the Lake District 
Planning Board. The Electricity Board 


| have objected to placing a 300 yd length 


of line underground and have called for 
a public inquiry, to be held next month. 


| Mr C. Bicknell, chairman of the Plan- 


ning Board’s Development Control Com- 
mittee, has said that the committee feei 


| strongly on the matter “because for all 


practical purposes there seemed to be 


go on apart from the short length.” 


Retain 405-Line 
System, says R.I.C. 


RECOMMENDATION that the present 
405-line system for television broadcasts 
should be retained, at least until after 
more programmes have been provided, 
is made in the Radio Industry Council’s 
report to the Pilkington Committee on 
of television. The Council 
suggests that the three main priorities 
are: extra programmes, colour TV and 
then a better picture. They believe that 


| by retaining the present 405-line definition 


instead of changing to 625 as was pro- 
posed by the Government’s Television 
Advisory Committee more programmes 
can be provided without a wide scale 
changeover of sets. Their prime reason 
for retaining 405 lines is that in changing 
to 625 lines it would take 15 to 20 years 
to give national coverage to more than 
three programmes. The RIC agrees that 
colour should be introduced only after 


| the line standard is decided. 


P.E. BUILDING 

has two Brady electrically operated roller 
shutters, which can divide the area into 
sections. Here, heating is provided by 
a continuous strip of radiant electric 
heaters fixed immediately below the 
window sill level. Electric floor-warming 
and block-storage heaters are also in- 
stalled in various parts of the building, 
the electrical contractors for which were 
Alexander Robertson and Co. 
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Crewe-Liverpool line 


SIGNALLING installation at the Lime 
St, Liverpool, section of the Liverpool to 
Crewe railway electrification scheme is 
now expected to be completed in October 
next, by which time all other work on 
the route will be finished. But it is not 
expected that the electrified service will 
go into public operation till 1 Jan., 1962. 
The intervening period will enable train 
crews and other staff to undergo instruc- 
tion on the operation of the new electric 
rolling stock. 

Work on electrifying the line began 
in 1957 and, originally, it was planned 
to be in service next September, but the 


Minister of Transport intervened last | 
October, ordering a reconsideration of | 


the Euston to Crewe modernisation plan 
which is based on 50 c/s electrification. 
This followed criticism of British Rail- 
ways’ methods of estimating by the 
Select Committee on Nationalised In- 
dustries. 


First Electrical 
Anaesthesia 


ELECTRICAL anaesthesia has been used | 


for the first time in the US—probably the 
world. At a recent operation in Jackson, 
Mississippi, a woman was anaesthetised 
by a frequency generator which de- 
veloped a 700-cycle signal coupled to an 
amplifier connected to the patient’s 
temples by electrodes about the size of 
florins. The patient was “under” within 
30 to 60 seconds of switching on the 


device, and recovered in a similar time | 


after it was switched off. The apparatus, 
said to cost only $150, was developed 
after four years’ research with a grant 
from the US Army. 


: 5 
vt c 
Say! t THE WEEK 


“1 used to pay something like £3 3s 
for my shirts before the war. Now I'll 
have to think about going along to 
Marks and Spencer's.” . Mr W. C. 
PeGLey, chairman of Vactric Ltd., follow- 
ing last Thursday's meeting of creditors. 

“When I was on the drawing board, a 
design was expected to work. People in 
some industries now only expect a design 
to work after preliminary designs and 
a prototype— 


a@ power station.” . SiR CHRISTOPHER 


HINTON, speaking on the paper on Blyth | 


“A” power station. 


“If the managers of industrial under- | 
takings became more aware of the handi- | 
. they | 


caps imposed on their workers . . 
would perhaps demand that machine 


manufacturers should take more account 


of human capacities and limitations in 
the design of their equipment.” 
C. B. FRIsLinG, speaking at Royal Society 
of Arts. : 

















| thority, 
: ‘ tive Counci Ci 
but you can’t do that with | © Council decided 


. Dr | 
| question of converting the 350,000 exist- 
| ing meters will be investigated. 
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PRICE 


cable 
other 


Figures quoted are the official prices ruling on Tuesday, January 17 





| £ per | Weekly 


| ton 


change € 


Weekly 


£ per 
change ¢ 


ton 





COPPER, standard ciass A} 
(settlement) 
” (3 months) ... 


LEAD, —— pig. bicthaind purity 
ae aa 


ths) . ox 
TIN, refined, min. 99-78% ee 
(settlement) aS 


(3 months) . 
ALUMINIUM, ingots 99-99 5 y,4 
wire bars "a x4x 54°) 
BRASS Strip 63/37 . 
SILVER (Troy oz) ... a = 








ZINC, virgin, min, 98% purity 
(cash) = se oes 


i 24id | 
ARMOURING: 

Galv. Stee! Wire (0-104 in.) 

Mild Stee! Tape —_ x Hein. j 
NICKEL (home) ... cat 
MERCURY (76 Ib fiask) . 
AMERICAN PRICES: 

Copper, electrolytic (per aap 

Lead. (New York) we 


53° 
600 











* Tape Price, naw an overage, includes varnishing 





Uganda seeks loan in Washington 


UGANDA'S plans to add another 600 
miles to the transmission system from 
Owen Falls hydro station are at a critical 
stage. A party of Uganda officials is 
now in Washington negotiating for a 
loan to finance extension of the network 
to Hoima, Masindi, Lira and Gulu in 
Northern Province and other extensions 
in Western Province. A World Bank 
mission, which visited Uganda last year, 
has already concurred that 
a supply from Owen Falls, which has 
surplus capacity, is preferable to the 


earlier proposal of building a new hydro | 


station at Karuma Falls, although the 


cost would be about the same. Results | 


of the negotiations are expected to be 


Passing through London last week on 
the way to Washington, Mr W. D. D. 
Fenton, chairman of Uganda EB, 
his African deputy, Mr E. Kironde, met 
Uganda students to tell them of some 
of the opportunities in their own country. 


| The board is pursuing a policy of train- 


ing Africans to run the undertaking, but 


; so far there is only one African pro- 


fessional electrical engineer on the staff. 


Conversion costs—Minister’s 


view sought 
OLD people displaced by slum clearance 
should not be burdened with the cost of | 
converting their appliances to standard 
voltage, but the matter was one for the 
housing rather than the electricity au- | 


considering a case which had arisen at 
West Ham, 
the view of the Minister of Power. 
for the Board to pay even in this deserv- 
ing case would make it difficult to draw 
the line on future claims. 

The Council was told that all 
meters installed by LEB would 
florins, to obviate the inconvenience of 
shilling meters. It is understood that the 


carrying | 


and | 
| on 23 Feb. 


the London Electricity Consulta- | 
last week. After 


the Council decided to seek | 
An | marketing operation in the area. 


| LEB spokesman told the Council that 


new | at the 


take | 


The economics of the whole enterprise 
are involved, because not only is it 
difficult to attract skilled engineers from 
Britain, but they are highly priced. 
Although the average price/unit is 
around 24d, there are only 30,000 con- 
sumers out of a population of over five 
million and it is important to increase 
demand. 


News in Brief 


Dublin Corporation are experimenting 
with electrically heated point-duty boxes 
for civic guards. The first is being set 


announced around the end of this month. | “P at O'Connell Bridge. 


The 1961 Top Twelve Show to be 
arranged by the Domestic Refrigeration 
Development Committee will be held 


he £24 million extension to the AEI- 


| Hotpoint factory at Llandudno Junction 
| was put into full production this week. 


B and K Laboratories Ltd. are spon- 


| soring an International Instrument Show 
| at their 


Park La from 


19 to 23 June next. 
MCB Co. (Manchester) 


premises 


will 


Ltd. 


| supply the miniature circuit-breakers for 


stands at the British Trade Fair in 
Moscow. 

The Electrical Contractors’ Association 
of Scotland and the ETU have agreed 
on a reduction from 44 hours to 42 hours 
in the working week in the radio, TV 
and electronic industry in Scoltand, with- 


out loss in wages. 


AEI-Hotpoint lase week introduced 
their “Supermatic” washing machine into 
Northern Ireland with their biggest 


The Society of Instrument Technology 


| and the Birmingham Productivity Asso- 


ciation are holding a one-day conference 
Birmingham College of Tech- 
nology, Gosta Green, on 29 March. 

Eastern EB expects to open a show- 
room at Amersham-on-the-Hill around 
April. Of the area’s 5,496 new consumers 
in November, 168 were farms. 
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Company Activities 


ap teageeegges LLOYD'S lecture on 
the state of the economy, his warn- 
ing that the indications for a further 
reduction in the proportion of national 
output taken in taxation are not promis- 
ing, coupled with his words on the possi- 
bility of pricing ourselves out of export 
markets and also the news of further 
short-time workings in the motor indus- 
try, were all solid enough reasons last 
week to put a damper on share markets. 

Against this downward drift, however, 
the majority of leading electrical shares 
displayed an encouraging firmness, and 
perhaps the fact of that was not un- 
connected with the prospects for elec- 
trical companies during 1961 in export 
markets, as was recently pointed out by 
the OEEC Report on the UK. Not only 
last week did we witness Lord Chandos, 
chairman of AEI, opening the Institute 
of Directors’—he is their president— 
“Export Action Now” campaign, but 
there was also news that fact-finding 
missions will travel in February to nine 
European countries on behalf of the 
recently formed Export Council for 
Europe. Then it was announced that the 
British Electrical and Allied Manufac- 
turers’ Association is to conduct its own 
special export drive. 

So in terms of electrical share prices 
we saw Pye up from 13s 9d to 14s 6d 
over the week and Berry’s Electric Magi- 
coal, which not long ago reported so 
encouragingly on the demand for its out- 
put, went ahead from 50s 6d to SIs 3d 
From Dimplex, makers of oil-filled elec- 
tric radiators, we had news that for the 
first time in their history it was going 
on to “night shift” in order to cope with 
the increased volume of orders—-so the 
company’s 5s Ordinary shares were 


marked up at one time from 49s 3d to 
an all-time “high” of 54s 44d before 
easing back to 52s 6d. 

Elsewhere, price performances tended 
to be somewhat mixed. AEI was clipped 
back 9d to 42s 3d although the shares 
had been up to 43s 3d during the week. 
GEC were a few pence harder at 32s 
but English Electric dropped from 35s 3d 
to 33s 6d. On the other hand, BICC 
made a good market and saw their £1 
Ordinary shares Is 104d stronger on the 
week at 55s 6d, while Decca 10s “A” 
Ordinary, on the news that a group of 
senior engineers is being formed by 
Decca Radar to lead the company’s 
space research programme, took off from 
53s 3d to 54s 7$d. Cash-hungry Inter- 
national Computers and Tabulators, who 
are to make a one-for-four “rights” 
issue at 45s and £5 million 64% deben- 
ture, 1981-86, at £98°, saw their £1 
Ordinaries marked smartly down from 
61s 3d to 59s, but second thought on the 
not unattractive dividend yield after the 
issue put them hurriedly back to 66s. 

The saddest story of the week, of 
course, emerged from the creditors’ and 
shareholders’ meetings of the ill-fated 
Vactric, now being wound up. After 
meeting the claims of creditors, it appears 
there will be only some £31,000 to dis- 
tribute among the holders of £300,000 
6% Preference shares—that is just about 
2s in the £. There is nothing at all for 
Ordinary shareholders. Biggest loser is 
former chairman Mr “Billi” Pegley. In 
1959 he turned down a 55s offer from 
Arusha Industries for his 940,000 Ordin- 
ary shares. They are now worthless. Mr 
Pegley is just a matter of some £2,500,000 
than he might otherwise have 


poorel 
From our City Correspondent. 


been 





Elliott-Automation 

Some £24 million 64% debenture 
stock, 1981-86 is being placed. Details 
will be announced next week, but the 
price is expected to be at £984 


L. M. Ericsson 
This Swedish concern reports a 50 

increase in orders received last year, 
some 20% of that rise being for the 
export market and 30° on home orders. 
The backlog of orders at the end of 
December was the largest ever recorded. 
Production also increased during 1960 
but not to the same extent as the order 
influx. Competition in the field of tele- 
communications is keener than ever, par- 
ticularly in foreign markets. 


First Electric Corporation Ltd. 
After providing taxation in respect of 
subsidiaries, this South African concern 
made yet another loss---£123,832 for the 
year ended 30 June last. Mr A. B. 
Murphy, the chairman, states that the 
group’s turnover for the year was 5% 


down on that of the previous year, but 
orders on hand at 30 June last were 
£400,000 up on a year earlier, an appre- 
ciable percentage of which is for long- 
term delivery. In view of the improve- 
ment generally in the affairs of the group 
at the beginning of the present financial 
it would not be unreasonable, 
taxation conditions do not 
deteriorate, to anticipate a group profit, 
after tax, which should be more than 
sufficient to cover the Preference divi- 
dend. No Ordinary dividend has been 
paid since 1952. 


year, 
providing 


Harper Engineering and 
Electronics 

The group’s finance problem is to be 
dealt with very shortly and discussions 
are already under way on the provision 
of funds to replace a substantial part of 
bank borrowings, Sir Stanley Rawson, 
the chairman, reports. At 30 June last, 
bank indebtedness stood at £1,857,947, 
compared with £386,156 a year earlier, 
according to the balance-sheet. In addi- 
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tion there were outstanding capital com- 
mitments of about £150,000. But the year 
1959-60 was one of substantial expansion, 
it must be remembered, and Sir Stanley 
tells shareholders that the opportunities 
for profitable growth and development 
are considerable. The more _ recent 
acquisitions have greatly broadened the 
basis of the group’s engineering pro- 
ducts. Only one of the subsidiaries has 
been seriously affected by the recent 
recession in the motor trade. The sparsity 
of sub-contract work in the aircraft in- 
dustry inflicted losses at the Exeter 
works, while Stanley Engineering suffered 
in the changeover from Ministry con- 
tracts to alternative production. Else- 
where the group profitability has im- 
proved, it is stated. A three-for-two scrip 
issue is proposed from capitalisation of 
£1,010,250 of share premiums. 


Muirhead and Co. 

For the year to 30 Sept. last, profit 
before taxation amounted to £366,587, 
compared with £323,242 for the previous 
year (the shares were only marketed last 
July). A final dividend of 74% makes 
the total 10%, as forecast. Taxation 
absorbs £173,401 (£/71,062), leaving a 
net balance of £193,186 (£/52,/80). 


R. B. Pullin and Co. Ltd. 

For the year ended 30 Sept. last, profit, 
before taxation, increased to £361,309, 
compared with the previous year’s total 
of £316,990. Taxation this time absorbs 
£170,247—against £167,131—leaving a 
net profit of £191.062, compared with 
£149,859 for the previous year. An un- 
changed final dividend of 20% main- 
tains the total at 25%, but the 5% 
interim was paid prior to a two-for-five 
rights issue. 


Radio Rentals 

This concern has recently started a 
pilot scheme for the rental of refrigera- 
tors and Mr Perring-Thoms, the chair- 
man, considers that the development has 
possibilities and he expects an expansion 
of this business next spring and summer 
He also supports the views of the Tech- 
nical Advisory Committee on the ques- 
tion of changeover of television to the 
625-line system and considers that the 
premature introduction of colour TV on 
the present 405-line standard would not 
be in the long-term interests of viewers 
or the industry. He believes that doubts 
and uncertainties on these matters will 
increase the trend towards rental. Mean- 
while, additional development and re- 
search facilities are being provided at the 
company’s Wembley technical centre. 


Westinghouse Brake and Signal Co. 


Group trading profit for the year to 
1 Oct. last dropped slightly to £2,353,794 
(£2,557,488), but the dividend is main- 
tained at 11%. After taxation charge of 
£1.070,179 this time (against £1,121,503 
previously) the net profit is £1,097,343 
(£1,286,795). 


Intended Dividend 
Calcutta Electric Supply Corporation. 
Interim 34% tax free (same). 





OVERSEAS NEWS 


from our correspondents abroad 


CANADA 


Tower Contract Goes to Britain 


A transmission tower contract valued 
at $520,000 has been awarded by the 
Saskatchewan Power Corporation to 
Blaw Knox and their associates. This 
contract is reported to be the first 
tower contract obtained by a British firm 
in Canada for several years. 





Poor Sales Forecast in 1961 


Sales of electrical consumer goods 
were down in 1960 and no substantial 
increase could be expected in 1961, said 
the president of Canadian General 
Electric Co., J. Herbert Smith, in a 
statement made at the end of the year. 
He added that the Canadian electrical 
manufacturing industry could expect an 
overall reduction in sales in 1961. 
Demand for the electrical capital goods 
also continues at a low level and there 
was relatively small demand for power 
utility equipment. Canadian General 
Electric shipments of electrical equip- 
ment for 1960 was put at $1,140 million, 
a decline of 48% on 1959 figures. A 
new departure for the company was 
revealed by a recent announcement that 
they had contracted for the building of 
four ships. Ships’ turbines and turbo- 
generators will be made in the company’s 
Peterborough factory, developed in asso- 
ciation with AEI to build large turbo- 
generator units. 


Power Bonds Sold to US 


A major departure in Government 
financial policy, which it is believed will 
improve financing for the province of 
New Brunswick and the Electric Power 
Commission, was made known recently 
when it was announced that an issue of 
$15 million Power Commission bonds 
had been sold privately in the United 
States. The issue has a 54% coupon 
maturing in 1986. $5 million of the sum 
will assist construction of the thermal 
plant at East Saint John and a further 
$2 million will be used for maintenance 
and expansion of substations and dis- 
tribution systems. Consultants for the 
St. John thermal plant are H. G. Acres 
and Co. and an award is pending for 
contracts covering the electrical installa- 
tion. 


Power Consumption Rises 


Power consumption in Canada during 
1960 exceeded the 1959 figure by about 
10%. This larger than normal increase 
supports the power producers’ argument 
that there is an urgent need for more 


capacity. In addition to a number of 
smaller projects during the year, further 
developments took place in the British 
Columbia $458 million Columbia River 
scheme and it was also announced that 
the $630 million Peace River develop- 
ment would go ahead. One of the largest 
schemes started during the year was in 
Quebec Province where it is proposed 
to harness the Manicougan River at a 
cost which might reach $2,000 million. 
Ontario Hydro also have plans for a 
$220 million scheme on the isolated 
north eastern Ontario rivers, which 
should increase capacity by more than 
500 MW. In addition, work proceeded 
on the Lakeview thermal plant near 
Toronto, which will have an ultimate 
capacity of 1,800 MW. Early in Decem- 
ber the first stator for the Lakeview 
station arrived on site after a rail journey 
from Sorel. 


DOMINICA 
Work Starts on Hydro Scheme 


Construction work on the first stage 
of the Tavera Dam hydro-electric and 
irrigation project is scheduled to begin 
this month. The project, estimated to cost 
more than $33 million, will be con- 
structed in three stages. The Tavera 
Dam is the first stage and it will be 
followed by irrigation canals and, 
finally, hydro-electric equipment installa- 
tion. 





S. AFRICA 





Hoover Assembly Plant 


A report from South Africa says that 
Hoover SA Ltd. are to establish an 
assembly plant at Isando in the Trans- 
vaal. Production is expected to begin 
towards the end of 1961 and the plant 
is expected to cost £350,000. Control of 
the company, it is reported, will remain 
in the hands of the United Kingdom 
Company. 


South African Motors Preferred 


Contracts placed with two British firms 
for the Rooiwal power station have been 
queried on the grounds that motors in- 
volved could be of South African, 
instead of British, manufacture. The con- 
tracts are for £71,543 for ash-handling 
plant to be supplied by Babcock and 
Wilcox and £104,751 for circulating 
water pumps by W. H. Allen. Price of 
the South African motors was reported 
to be 20% higher than the imported 
motors, but the City Council of Pretoria 
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has decided that South African motors 
should be used and they are endeavour- 
ing to obtain them at a lower price. 


PAKISTAN 


Loan for Quetta Power Station 


A $24 million loan to meet foreign 
exchange requirements for the thermal 
power station now under construction at 
Quetta has been sanctioned by the 
Development Loan Fund. The Quetta 
station will have a capacity of 15 MW 
when it is completed and will be coal- 
fired. Design and preliminary site work 
has already begun by two American 
firms. 





No Hurry for Electric Trains 


Asked about a changeover from 
diesel locomotives to electric trains, the 
Minister for Communications said that 
there was no immediate hurry for the 
changeover as diesel locomotives were 
working quite economically and satis- 
factorily. Introduction of electric trains 
would be governed by the country’s 
economy and by the availability of 
power. A team of British experts had 
prepared a report on the feasibility of 
electrification and this was still awaited, 
he said. 


Warsak Official Opening 

President Ayub Khan will inaugurate 
the Warsak hydro-electric project, con- 
structed jointly by Canada and Pakistan 
under the Colombo Plan, on 27 Jan. 
Attending the ceremony will be the 
Canadian Minister of Trade and Industry 
and the Director-General of Canadian 
external affairs ministry, who was until 
recently the Canadian High Commis- 
sioner to Pakistan. The Warsak project 
has a capacity of 160 MW with pro- 
vision for an increase in capacity by 
240 MW. It will operate in conjunction 
with an extensive irrigation scheme. 


Third Plan Period Increase 
Investments in power under the third 
Five-year Plan are to be raised by 
Rs100 crores from the Rs925 crores 
originally provided for. The increased 
allocation will raise the Third Plan 
power target to 13-2 million kW, more 
than twice the projected generating 
capacity, in 1961. The first of three 
13-8 MW turbines in the Gujranwala 
hydro-electric station is expected to be 
in service by mid-July. The station, 
constructed under the supervision of 
Yugoslav experts, is being constructed 
from Pakistan’s own resources, without 
foreign financial aid, by WAPDA. 


Lahore Renovation 


The programme for overhauling the 
Lahore electrical distribution system is 
reported to be about one-third complete. 
Rs2 crores of the cost are being spent 
by Pakistan and the remainder will come 
from the Development Loan Fund. 
Renovations and increase of capacity for 
local distribution systems are also ‘n 
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hand in six other Pakistan towns and 
cities. These are: Lyallpur, Gujranwala, 
Sialkot, Sargodha, Montgomery and 
Vihari. 


INDIA 


Russian Loan Offer 

Possibility of an Indian-Soviet agree- 
ment during the third Five-year Plan 
period to cover construction of a 
350 MW thermal power station will in- 
clude as its principal item a 500 mil- 
lion rouble credit. The station is to be 
constructed near Ramgarh in Bihar and 
will supply power for the Soviet-aided 
heavy machine building plant as well as 
the Czech-aided foundry forge»plant at 
Hatia. Already a 107 ft high dam for 
providing the station’s water require- 
ments is under construction. 


Port Development Loan 


Two new power stations are included 
in a major programme for development 
in the ports of Bombay, Calcutta and 
Haldia. Representatives of the World 
Bank were in India recently to discuss 
loan requirements estimated at some 
$60 million for foreign exchange alone. 
The two new power stations are con- 
sidered necessary as there has recently 
been an outcry against power shortage, 
particularly in the Calcutta area. 


Rural Electrification in Third Plan 


With nearly 50% of its villages elec- 
trified, Madras State hopes to be able 
to electrify most of the remaining vil- 
lages by the end of the third Five-year 
Plan. There are nearly 550,000 villages 
in India and under the third plan, the 
target for electrification has now been 
raised from an initial 34,000 mentioned 
in the draft to 45,000 or even more. 
During the current plan, 3,000 more vil- 
lages were electrified than was provided 
for by the target of 19,000. 


Licensing Provision Proposed 
Speaking in Dehra Dun recently, the 
Deputy Minister for Power said that the 
State Government was contemplating 
provision of licensing policies for power 
distribution by municipal boards. He 
said that most municipal boards had not 
submitted accounts to the Government 
for more than ten years in connection 
with electricity sales, as required by law. 


Bhakra Completion Deferred 


For the third time, the completion date 
for the Bhakra Dam has been deferred. 
It has been decided that more concreting 
work is necessary and the abutment walls 
have to be raised considerably. The 
motor road on top of the dam, originally 


planned for May, wil now be ready 
by December next year. 
Tariff Decisions 

The Government of India has agreed 
to a continued tariff on power and dis- 
tribution transformers of 10% for a 
further three years. Protective duty will 
now be applicable to transformers rated 
up to 10 MVA 132 kV and parts of such 
transformers. 

Protection for the manufacture of 
ACSR and AAC conductors will also 
continue for three years, but protection 
for the manufacture of bare copper con- 
ductors and electrolytic copper rods will 
not continue after 31 Dec., 1960. 


AUSTRALIA 
Price Reduction in NSW 


A fall in the average price/unit from 
168d to 1-62d is recorded in the annual 
report of the NSW Electricity Commis- 
sion for the year ended June, 1960. 
Sales rose during the year by 108% to 
7,060 million units and a maximum 
demand, the highest so far, of 1,766 MW 
occurred on 22 June. A _ surplus of 
£483,845 is recorded on a total income 
for the year of £48-16 million. Generat- 
ing plant totalling 155 MW _ was 
added bringing the total capacity to 
1,850°3 MW. The commissionings in- 
cluded two new stations, the 50 MW 
Warragamba hydro-electric station and 
the 30 MW Muswellbrook thermal 
plant. During the year, work began on 
foundations and steelwork at the Vales 
Point station and also on the construc- 
tion of further sections of the 330 kV 
transmission system. 95 miles of 132 kV 
line and 122 miles of 66 kV line were 
put into service. 





Transmission Line Contract 

A contract for the last section of the 
220 kV transmission line linking Kerang 
to Red Cliffs in the Murray Valley has 
been awarded by the Southern Electricity 
Commission. The contract is valued at 
£590,000 and the power line is to be 
completed by mid-1962 by Ascom Pty. 
Ltd. 


Sydney 330 kV Link in 1961 

The NSW programme of works for 
1961 envisages commissioning of the 
330 kV grid link to Sydney by the end 
of the year. The 330 kV will eventually 
run the length of the state. During the 


The white marble Victoria Memorial, Calcutta, 


and surrounding 


ardens have been floodlit by 


GEC. In the gardens, 110 special columns with 
300 W lanterns give good coverage, while for 
the building, wide angle and narrow beam floods 
are used. For colour contrast h.p.m.v. lamps are 


placed in selected positions 
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year a further 220 MW generating plant 
is scheduled for operation at Wallera- 
wang and Tallawarra power stations. 
Eleven new substations are planned for 
completion during the year and further 
expansion of the power network in rural 
areas is also provided for. The 330 kV 
transmission system will enable Sydney’s 
power supply to be Joubled during this 
year. The metropolitan area will even- 
tually be supplied from a semi-circular 
ring system scheduled for completion in 
1962. This year, two substations are to 
be completed, power from the Snowy 
Mountains’ Yass switching station will 
be supplied to a substation at Picnic 
Point and another substation at Prospect 
will receive power from the Wallerawang 
thermal station. A further substation at 
Galston will be constructed in 1962. 


Gordon River Hydro Possible 


The Tasmanian Hydro-electric Com- 
mission is now undertaking preliminary 
steps to investigate the potential of the 
Gordon River for hydro-electric power. 
River gauging stations are to be estab- 
lished near the junction of the Gordon 
River with the Serpentine River some 
30 miles from the west coast. Exploita- 
tion of the Gordon River is going to be 
a long-term project and it will probably 
be several years before all information 
on the river-flow and other matters is 
obtained. 


Computer Controls Power Station 


Seven major power stations in New 
South Wales are now having their out- 
put regulated automatically in accord- 
ance with load requirements by elec- 
tronic control equipment centred on 
Sydney. The equipment is claimed to be 
the first of its kind installed outside 
North America and was supplied by the 
American firm Leeds and Northrup. 
The equipment consists of a master con- 
troller and economy computer working 
in conjunction with slave regulators at 
the seven power stations. The equip- 
ment controls inter-state power exchanges 
between NSW and Victoria and also the 
Snowy Mountains Authority. Generators 
are loaded in economic order of priority 
by impulses. The computer takes account 
of fuel cost, plant efficiency, transmission 
losses and several other factors, At 
present the system can regulate genera- 
tor output totalling 1,000 MW and it is 
to be extended to cover further stations 
in the system during 1961, 
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COMMARCIAL INFORMATION 


Contracts Open at Home... 


given are the final for receipt of 
tenders unless otherwise stated. 

19 Jan.—Glasgow T.C. Electrical work in 
Marian Primary School, Dowanhill. Appli- 
cations to the Architect and Director of 
Planning, 20 Trongate, Glasgow C.1, by 
above date. 

20 Jan.—Banbridge. Electrical installation in 
Magheramayo Primary School.—See 12 Jan. 
issue. 

20 Jan.—Birmingham C.C. Electrical instal- 
lation in Nurses’ Home, Hawthorne Hse, 
Hamstead Hall Rd.—See 12 Jan. issue. 

20 Jan.—Borders Hospitals Board. Main- 
tenance of electrical installations and equip- 
ment.—See 12 Jan. issue. 

20 Jan.—N.1. Hospital Authority. Electrical 
installation in new mortuary, Moyle Hos- 
pital—See 12 Jan. issue. 


21 Jan.—Ross and Cromarty C.C. All trades 
or separate trades: (g) electrical work in 
(1) five houses, Muniochy: (2) 19 houses, 
Alness ; and (3) 12 houses, Strathpeffer.—See 
12 Jan. issue. 

21 Jan.—Sunderiand B.C. Electrical instal- 
lation in Humbledon Training Centre.— 
Advertised 5 Jan. issue. 

23 Jan.—Cheimsford B.C. Supply and erec- 
tion of 24 35 ft steel columns with 200 W 
linear sodium lanterrs and ancillary works 
along A1l2.—See 12 Jan. issue. 

23 Jan.—Grimsby B.C. (c) Electrical instal- 
lation in remodelling of Edward St School. 
—See 5 Jan. issue. 

23 Jan.—N.1. Hospitals Authority. (3) Elec- 
trical engineering sevvices in kitchen and 
stores block, New Gransha Hospital, Lon- 
donderry.—See 12 Jan. issue. 

23 Jan.—West Riding C.C. (8) Provision 
and installation of floodlighting at Pudsey 
Grammar School.—See 5 Jan. issue. 

23 Jan.—West Riding C.C. Fi-e a'arm instal- 
lation in County Hall, Wakefield.—See 12 
Jan. issue. 

24 Jan.—loverness C.C. Lichting, power and 
pump cortrol circuits, with main switch- 
board and switchgear in pumphouse, and 
lichting, heating and pewer circuits in 
chemical house on island of Benbecula, 
Outer Hehvides. County Water Engireer, 
Courty Bldgs, Ardross St, Inverness. 
Deposit £1. 

25 Jan.—Borders Hospital Board. Renewal 
of electrical services at Haig Maternity 
Hosoital, Hawick. Applicatiors to Group 
Secretary and TreaSurer, Newstead, Melrose, 
by above date. 


Dates 


25 ec net >on ve D.C. Annual supplies: 
electric lamps. ae and Surveyor’s 
department, Coad ifices, Feltham, Middx. 


25 Jan.—Horbury U.D.C. Supply: lamps.- 
See 12 Jan. issue. 

25 Jan.—Warrington R.D.C. Contract 157, 
supply and installation of 73 Class “A” and 
seven Class “B” street lighting Aa along 
A57.—See 12 Jan. issue. 

26 Jan.—Ealing B.C. Electrical installation 
renewal in Stanhope Primary School, 
Mansell Rd.—Advertised 5 Jan. issue. 


26 Jan.—Mitcham B.C. Annual supplies: 
(7) electric lamps. Borough Engineer and 
Surveyor, Town Hall. 

27 Jan.—Ashford U.D.C. Supply: 
See 12 Jan. issue. 

27 Jan.—Bristol C.C. Supply: street lighting 
lanterns.—Advertised 12 Jan. issue. 
27 Jan.—Doneaster B.C. Supply: 
See 12 Jan. issue. 

27 Jan.—Luton T.C. Electrical installation 
in 18 flats at Lewsey Farm estate. Borough 
Architect, Town Hall, Luton. 


27 Jan.—Maidstone B.C. Provision and in- 
stallation of water heaters plus wiring 
renewal in 89 houses (two groups, 50 and 
39). Housing Manager, 13 Tonbridge Rd. 


27 Jan.—Oldbuary B.C. Supply: lamps and 
fluorescent tubes.—See 5 Jan. issue. 


27 Jan.—Wembley B.C. Supply of 700 45 W 
and 60 W lanterns/brackets/gear for Group 
“B” street lighting.—Advertised 12 Jan. issue. 


27 Jan.—Wembley B.C. Supply : lamps.—See 
12 Jan. issue. 

28 Jan.—Ashton-under-Lyne B.C. Supply of 
lamps for year. Borough Surveyor, Munici- 
pal Offices. 

28 Jan.—Otley U.D.C. Supply and erection 
of 95 tubular steel columns/brackets with 
400 W colour-corrected mercury side entry 
larterrs lamps/gear along 1:8 miles, A660.— 
Advertised 5 Jan. issue. 

28 Jan.—Rurcorn U.D.C. Supply: 
See 12 Jan. issue. 

28 Jan.—Stockvort T.C. Supply: 
See 12 Jan. issue. 

28 Jan.— Worsley U.D.C. Supply of tungsten 
and sodium discharee lamps for year. Appli- 
cations, enclosing foolscap s.a.e.. to Clerk 
ard Solicitor, R. E. Huband, Town Hall, 
Walkden, Manchester. 

30 Jan.—Altrincham T.C, Annual supplies: 
concrete lichting columns. E. G. Thomas, 
Town Clerk, Town Hall, Altrincham. 


lamps.— 


lamps.— 


lamps.- 


lamps.— 





“Elba” circular fluorescent fittings— 
makers of? L.E.B.—Fluorescent Develop- 
ments Ltd., 50 Cross Lances Rd, Houn- 
slow, Middx. 

“Rathbone” sterilizers—makers of? 
L.E.B.—Dental Manufacturing Co. Ltd., 
B-ock Hse, Gt. Portland St, W.1 

“Rocon” rotary nor ~~ ae of? 
F.L.—The Power Equipment Co. Ltd., 
“Sd Wks, The Hyde, Hendon, 


“Tempafiex” heaters — makers of? 
Eee gh Ltd., 268 Vauxhall 
Bridee Rd, S.W 

“B.E.S.” 2 equipment— 
address for? Y.E.B.—Barber Electrical 
Services Lid., The Airport, Weston-super- 
Mare, Somerset. 





Your Queries Answered 


Readers are invited to make use of our free enquiry department which possesses 
wide resources, including an index of trade information with over 100,000 entries 


A Selection from the 110 queries answered this week 


“Allen-Bradley” control gear—address 
for spares? D.H.L—Rocke International 
Ltd., 59 Union St, S.E.1; Kempston 
Electrical Co. Ltd., 24 High St, Kemp- 
ston, Bedford. 

“Turmix” infra-red  grillers — agents 
for? E.E.—A. E. Warner (London) Ltd., 
56 B-ewer St. W.1. 

“Viagimix” food mixers—address for? 
L.E.B.—Keith Lowe Engineers (Dudley) 
Ltd., King St, Dudley, Worcs. 

Bottle coolers—vakers of? E.T.R.— 
Easiclene Porcelain-Enamel (1938) Ltd., 
P.O. Box 10, Darlaston, Wednesbury, 
Staffs ; G.V.E. Ltd., Park St, Southwark, 
S.E.1; Nash-Kelvinator Ltd., Pym’s La, 
Crewe; Gaskell and Chambers Ltd., 
Dalex Wks, Coleshill St, Birmingham 4. 








39 Jan.—Hemel Hempstead B.C. Annual 
supplies: (14) repairs to time switches, (16) 
electric lamps. A. H. Turner, Borough En- 
gineer, High St, Hemel Hempstead. 
39 Jan.—Huddersfield T.C. Annual! supplies : 
(17) tungsten filament lamps; (18) mercury 
vapour and sodium lamps; as (19) electric 
cables. Borough Engineer and Surveyor, 
High St Bldgs. 
39 Jan.—Manchester C.C. Supply and instal- 
lation of cables and ancillary equipment for 
power and control at Arnfield Treatment 
Wks.—Advertised 12 Jan. issue. 
30 Jan.—Manchester C.C. Supply and instal- 
lation of five centrifugal pumps, motors, 
switchboard, etc. Contract M.D.2. Secretary, 
Waterworks Offices, Town Hall. Deposit 
£1 Is. 
30 Jan.—Manchester C.C. Electrical instal- 
lations: Contract 282, 142 dwellings, Har- 
purhey: Contract 298, 240 dwellings, Rose 
Hill, Marple. Director of Housing, Town 
Hall, Manchester 2.—Advertised in this issue. 
39 Jan.—N.W. Hospital Committee. Supply : 
electrical materials.—See 12 Jan. issue. 
39 Jan.—Rathcoole. Electrical installation in 
proposed Star-of-the-Sea Voluntary Secon- 
dary Intermediate School.—See 12 Jan. issue. 
30 Jan.—Stoke-on-Trent U.D.C. Supply: 
lamps.—See 12 Jan. issue. 
39 Jan.—Warrivgton T.C. Annual supplies: 
(26) concrete lighting columns, (27) steel 
lighting columns. Borough Engineer and 
Surveyor, Town Hall, Warrington. 
31 Jan.—Friern Barnet U.D.C. Supply: 115 
concrete columns.—Advertised 12 Jan. issue. 
31 Jan.—Nottingham. Supply of (list 8) 
lamps for year. Principal, Nottingham and 
District Technical College, Burton St. 
31 Jan.—Poole B.C. (9) Electrical installa- 
tions and (10) lantern lights in 76 houses, 
Turlin Moor estate and shop and fiat, 
Alderney West estate. Applications to 
Borough Architect by above date. 
31 Jan.—Rhy! U.D.C. Supply of 1,400 g.p.m. 
at 270 ft head centrifugal pump, together 
with motor, starter, pipework, etc., for Aled 
Pumping Station.—See 12 Jan. issue. 
1 Feb.—Friern Barnet U.D.C. 
lamps.—Advertised 12 Jan. issue. 
1 Feb.—Newecastle upon Tyne C.C. Pro- 
vision of lightning protection for two blocks 
of 15-storey flats at Longbenton estate, 
Unit 4.—See 29 Dec. issue. 
1 Feb.—N.1. Hospitals Authority. Supply: 
cable and conduit.—See 12 Jan. issue. 
1 Feb.—Watford B.C. Supply: lamps.—See 
12 Jan. issue. 
3 Feb.—Belfast C.C. Supply and erection 
of air heater cleaning equipment at Power 
Station West.—Advertised 5 Jan. issue. 
3 Feb.—Gt. Yarmouth B.C. Supply of cables 
for year. Borough Engineer, Town Hall.— 
Advertised in this issue. 
3 Feb.—Harrogate B.C. Supply : 
12 Jan. issue. 
4 Feb.—Barry B.C. Supply: electrical goods. 
—See 12 Jan. issue. 
4 Feb.—Stockport T.C. Supply : eae 5 ht- 
ing equipment, lamps, nterns, es, 
capacitors and time switches for ay en 
12 Jan. issue. 
6 Feb.— Camberwell B.C. Group “B” 
sodium lighting on steel columns, com- 
prising 238 60 W, 65 85 W, and 15 140 W. 
Borough Engineer and Surveyor, Town Hall, 
Camberwell, S.E.S. 
6 Feb.—Chadderton U.D.C. Supply of (Item 
4) lamps for year. Applications to Engineer 
and Surveyor, Town Hall, enclosing fool- 
scap $.a.e. 
6 Feb.—Leeds T.C. i 
City Transport Dept., 


Supply : 


lamps.—See 


of electric ae. 
winegate, Leeds 1 
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6 Feb.—Staffs C.C. Street lighting at Watling 
St: (a) Gailey roundabout, (b) Muckley 
Corner roundabout and (c) Fazeley round- 
about, totalling 25 points with 200 W_linear 
sodium lamps on 30 ft steel columns. County 
Surveyor, County Bldgs, Stafford. 

6 Feb.—Wrexham B.C. Supply: ed. 15 ft 
columns/brackets ; totally enclosed lanterns ; 
chokes and capacitors; 80 W_colour-cor- 
rected m.v. lamps.—Advertised 5 Jan. issue. 
7 Feb.—Dublin C.B.C. Supply of 1,000 alu- 
minium spearheads for lamp brackets and 
900 street lighting lanterns. Engineering and 
Town Planning Dept., 28-9 Castle St. 

$ Feb.—Solihull B.C. Supply of (Item 6) 
fittings and (7) lamps for year. Borough 
Engineer and Surveyor, 90 Station Rd. 

8 Feb.—Southwark B.C. Supply: lamps.— 
See 5 Jan. issue. 

9 Feb.—Newry No. 2 R.D.C. Supply and 
installation of 200 g.p.m. at 345 ft head 
and 350 g.p.m. at 103 ft duplicate pump 
units for Cullyhanna and Lislea booster 
stations.—See 12 Jan. tssue. 

10 Feb.—Bishop Auckland U.D.C. Supply: 
lamps.—See 5 Jan. issue. 

10 Feb.—Holywell Hospital Committee. 
Supply of (list 22) lamps and (list 23) cables 
for year. Secretary, Holywell Hospital 
Management Committee, Antrim. 

10 Feb.—Neston U.D.C. Instal'ation work 
in 82 houses.—Advertised 12 Jan. issue. 

13 Feb.—N.I. Hospitals Authority. Supply 
of electrical requirements for year. Secretary, 
Tyrone and Fermanagh Hospital, Omagh. 
15 Feb.—Crompton U.D.C. Supply (list 13) 
lamps for year. Engineer and Surveyor, 
Town Hall, Shaw. 

15 Feb.—Fylde Water Board. Flow and 
pressure recording apparatus and remote 
supervisory control equipment for Wyre La 


Borehole. Engineer to the Board, Sefton St, 
Blackpool.—Advertised in this issue. 

17 Feb.—Staffs Potteries Water Board. Elec- 
trically driven pumping plant—six 24 m.g.d. 
vertical pumps for rain water and ditto for 
clear water, all with Laurence Scott motors. 
Tenders (a) with variations and (b) fixed 
price. C. B. Brown, Engineer and Manager 
and Clerk to the Board, Albion St, Hanley. 
Deposit £5 5s. 

17 Feb.—Staffs Potteries Water Board. Two 
sets of diesel-driven alternators, each 500 
kVA, 415 V, 3-ph., 50 cycles, 428 r.p.m., 
with switchgear, cabling, etc., for Tittesworth 
reservoir scheme. Tenders (a) with varia- 
tions, (b) fixed price. C. B. Brown, Engineer 
and Manager and Clerk to the Board, 
Albion St, Hanley. Deposit £5 5s. 

20 Feb.—Nottingham C.C. Supply and set- 
ting to work of two centrifugal pumps, 
motors, switchgear, etc., at Normanton-on- 
the-Wolds Booster Station. Engineer and 
General Manager: B. W. Davies, Water 
Dept., Castle Boulevard. Deposit £1 Is. 

21 Feb.—Tyrone C.C. (iii) Electrical instal- 
lation in new technical institute at Dun- 
gannon.—See 12 Jan. issue. 

27 Feb.—Newcastle upon Tvne C.C. (1) 
Electrical installation and (3) one auto- 
matic passenger lift for Home for Aged 
Persons, Section “D,” Montagu estate.—See 
29 Dec. issue. 

28 Feb.—Dumbartonshire. N.A.T.O. Infra- 
structure contract, value £100,000.—Adver- 
tised 5 Jan. issue. 

21 March—Bedfordshire C.C. (b) Electrical 
installation. on fixed-pvice basis, in proposed 
Clanham/Oakley County Secondary School. 
Apnlications, giving details of previous 
similar contracts, to Courty Architect, Shire 
Hall, Bedford, by above date. 





CONTRACTS PLACED 


British Transport Commission. Electrical 
installation in yard master’s block, new 
marshalling yard, Newport, Middlesbrough, 
James Scott and Co. Ltd. 

Carlisle T.C. Electrical work in new Civic 
Centre, David Thomson Ltd., £49,380. 

C.E.G.B. (Eastern, London and S.E. 
Region). Contracts placed during the past 
two months include: Acton La, conversion 
of c.w system, Demolition and Const., 
£14,167; Hornsey, nucleonic counting equip- 
ment, Ericsson Ltd., £15,315; Leigh, 132 kV 
33 kV _ cabling, British ins. Callender’s 
Cables, £5,570; Medway, 132 kV switchgear, 
English Electric Co., £16,111; Medway, 
132 kV_ overhead line works, Watshams 
Ltd., £5,315: Austin Canons, 132 kV switch- 
gear, A. Reyrolle and Co., £16,873: Elstree, 
132 kV_ overhead line works, Watshams 
Lid., £37,798; Fulham, building modifica- 
tions, S. Varney and Co., £9,778; Finsbury 
Market, 132 kV_ switchgear, A. Reyrolle 
and Co. Ltd., £26,874; Finsbury Market, 
three 15 MVA 132/11 kV_ transformers, 
Ferranti Ltd., £88,910; Paddington-Moscow 
Rd, 66 kV switchgear, A.E.]. Ltd., £18,181; 
Hastings, 132 kV_ switchgear pro’ection, 
English Electric Co., £5,360: Three Bridges, 
132 kV_ switchgear, English Electric Co., 
£67,551: Colchester, two 15 MVA 132/25 kV 
transformers, Bonar Long Ltd., £36,118; 
Elstree, 132 kV switchgear, A. Reyrolle Ltd., 
£67,735; Rayleigh-Barking, 132 kV overhead 
lire work, J. L. Eve Const. Co,, £14,316; 
Wickham Market, 132 kV switchgear, A.E.I. 
Ltd., £69,221. 

London C.C. Lift installations in London 
School of Printing and Graphic Arts, Sovth- 
wark, and in flat block. Mountmorres Rd 
area, Stepvrey, Express Lift Co. Ltd., £40,945 
and £12,830. 

Newcastle upon Tyne Hospital Board. 
Electrical installation in X-ray dept., Lee- 
holme Hospital, North of Ereland Erg. and 
Electrical Co., £787 16s. Lift installations, 
Newcastle Gereral, Darlington Memorial, 
Queen Elizabeth ard Hexham War Memorial 
Hospitals, Pickerines Ltd. Staff location 
system at Sunderland General Hospital, 
Multitone Electrical Co. Ltd., £4,230. PABX 
telephone system, Darlington Memorial 


Hospital, Telephone Rentals Ltd., £4,277. 
Boiler house electrical work, North Ormesby 
Hospital, A. Anderson Ltd., £761. Boiler 
plant and engineering services work, 
Chester-le-Street General Hospital, £1,663. 

Prestatvn U.D.C. Erect'on of columns, 
Scheme 3, Abacus Municipal Ltd. 

West Hartlepool T.C. Electrical instal- 
lations in 16 old peonle’s flatlets, Owton 
Manor estate, Edgar Phillips Ltd. 

Ystradgynlais R.D.C. Supply of 178 
sodium lanterrs ard accessories, General 
Electric Co Ltd., £3,062. 
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No date stated—Chigwell U.D.C. New main 
roud lighting on main_ roads. Apply to 
Engineer and Surveyor, Council Offices, Old 
Station Rd, Loughton, Essex. 

No date stated—East Sussex C.C. V.hf. 
radio-telephone scheme for county ambu- 
lance service. Medical Officer of Health, 
County Hall, Lewes. 


...and Overseas 


Details of items marked * may be obtained 
on application to the Board of Trade, 
Lacon Hse, Theobalds Rd, W.C.1, quoting 
reference. 
26 Jan.—Sudan. Transformers (eight items) 
three-phase 11 kV/433 V from 25 to 500 kW 
in quantities of two to 20 and 16 25 kW 
11 kV/250 V s.-ph. transformers. General 
Manager, Central Electricity and Water 
Administ-ation, P.O. Box 1380, Khartoum. 
B.o.T. (ESB/534/61).* 
1 Feb.—South Vietnam. Microphones, auto- 
transformers, voltmeter, oscillograph, oscillo- 
scope and soldering irons, batteries, bulbs 
and regulators. Central Purchasing Authority, 
P.O. Box H.5, Saigon. B.o.T. (ESB/368 and 
9/61).* 
2 Feb.—S. Africa. 1,000 i 
connector strips (B;P.O. 41A). 14 million 
yd twin cross-connection wire. cretary, 
Union Tender Board, Bosman St, P.O. Box 
371, Pretoria. B.o.T. (ESB/527/61).* 
3 Feb.—S. Africa. 11 motors, 10 to 20 h.p. 
Secretary, Union Tender Board, 291 Bosman 
St, Pretoria. B.o.T. (ESB/525/61).* 
3 Feb.—Spain. Bushings, regulators and de- 
exciting equipment with circuit-breakers. 
Industrias Aguirena S.A., c/o Jose Luis 
Coyoaga S/N, Brandio. B.o.T. (ESB/459/ 
61/ICA).* 
4 Feb.—India. Power and control cables for 
Amarkantak Thermal Station scheme. Super- 
intendive Engineer (Projects), Madhya Pra- 
desh Electricity Board, Jabalpur. B.o.T. 
(ESB/570/61).* 
6 Feb.—Ind‘a. 3-3 kV cable (two items). 
Assistant Electrical/Mechanical Engineer 
(P1), National Coal Development Corpn., 
2 ey Hse, Ranchi. B.o.T. (ESB/472/ 
61). 
8 Feb.—Rhodesia and Nyasaland. Cables 
p.v.c. insulated s.w.a (three items): h.d. 
copper wire 45 tons (four items); 11 kV 
suree diverters. Town Clerk, P.O. Box 591, 
Bulawayo. B.o.T. (ESB/521/61).* 
23 Feb.—Ghana. Electric generating set for 
S»pply Commission, P.O. Box M35, Accra. 
Fee £1.—Advertised in this issue. 


in. by 24 in. 





TRADE 


Changes of Address. The new address of 
the British National Committee of C.1.G.R.E. 
is now: c/o Electrical Research Association, 
Cleeve Rd, Leatherhead, Surrey. 

The Ministry of Transport has this week 
moved its headquarters to St. Christopher 
Hse, Sovthwark St, S.E.1. Telephone: 
Waterloo 7999. 

New ’Phore No. The telephone number 
of the Sheffield works of English Steel Cor- 
postion Ltd has been changed to Sheffield 
49971. 

Distributors. Sales and service of Ampex 
Videotape recorders in the U.K. and Nor- 
thern Ireland, previously carried out by 
Rank-Cintel Ltd., is now being handled by 
Apex Gt. Britain Ltd. 

Licence. D. Napier ard Son have granted 
Westfalische Metall Industrie KG., Hueck 
and Co., of Lippstadt, exclusive right to 
manufacture “Spraymat” electrical de-icing 
system throughout Western Germany. 

New Factories. Hirst Electronics Ltd. pro- 
Pose to open a new factory in Chatham St, 
Ramsgate. 

The second stave in the erection of the 
new factory at Chessineton for Solartron 
Laboratory Instruments Ltd. is now under 
way. 

Expansion. Plans for a new £60,000 train- 
ing section for Ericsson Telephones Ltd., 


NOTES 


at Beeston, have been announced. It is 
hoped to be completed by September. 


BEAMA Contract Price Adjustment For- 
mulae. For Electrical Machinery and 
Equipment. For purposes of calculating 
variations in (a) “Rates of Pay”—the rate 
pay for adult male labour as frem 26 Dec., 
1940, shall be deemed to be 213s 6d; (5) 
“Cost of Material’”—the index fieure for 
materials used in the Electrical Machinery 
Industry at 13 Jan., 1961, is 116-5* (180-7*). 


For Turbo-Generating and Allied Plant. 
For purposes of calculating variations in: 
(a) “Rates of Pay”—the rate cf pay for 
adult male labour as from 26 Dec.. 1960, 
shal] he deemed to be 213s 6d: (b) “Cost of 
Material’’—the index fieure for materials 
used in the Mechanical Engineering Industry 
at 13 Jan., 1961, is 126-0* (189-3*). “Blast 
Furnaces and Iron and Steel Melting and 
Rolling (1948 S.LC. ref. 40/41),” 189-5*, 
Other Steel Goods, excluding tubes (1958 
S.LC. ref. 311/2), 129-1*. The price of 
brass condenser tubes } in. o/d 18 s.w.g. 
on 13 Jan., 1961, is 4s §d per Ib. *Provisional 
figure. 


The figures in parentheses shown above 
relate to earliest list of wholesale price 
index numbers in which the year 1949 is 
taken as the base 100. For the other figures 
1954= 100. 





Extracted from the Register issued by Jordan 
and Sons Lid., 116 Chancery La, W.C.2. 
Adler, F. C., Ltd., 3 Oxford St, W.1. 
Manufacturers, importers, exporters and 
agents for and dealers in electrical goods 
of all kinds, etc. Nom. cap.: £1,000. 
Alfred Adler. 
Bronte Electric et Co. Ltd. Nom. 
cap,: £100. Subs.: James P. Davisson, 65a 
Fenchurch St, E.C.3; and Leonard M. Car- 
rington, 66 Elmshurst Cres, Finchley, N.2. 
H. Broomball and Co. (Electrical FEa- 
pincers) Ltd., 148 Broadway, Leigh-on-Sea. 
om, cap.: £2,000. Dirs.: Harry C. A. 
Broomhall and Joseph E. 'W. Bartlam. 
Castle Electrical Ltd., Castle St, 
Trowbridge, Wilts. To take over the whole 
or any part of the undertaking of Wilts 
Wholesale Electrical Co. iy etc. Nom. 
cap.: £10,000. Dirs.: Leonard W. Doel, Mrs 
Pearl M. Doel, David Kingsbury, Geo. A. 
Kingsbury and Vernon J. Hanny. 
Commercial Refrigeration and Electrical 
es Ltd. Nom. “: £3,000. Dirs.: Alfred 
Anderson, 38 ushley Rd, Dore, Shef- 
held and Frank R. Smith, 21 Trosley Ave, 
Gravesend, Kent. 


NEW COMPANIES 


Frank Ltd., 45 Hawkhurst Rd, 
Coldean, Brighton. Electrical engineers, etc. 
Nom, cap.: £100, Dirs.: Frank V. Early, 
Mrs Marian R. Early, Marian Early, Ray- 
mond Early and Jane Early. 

Installations (Kenilworth) Ltd., 
Kenilworth. Nom. cap.: £100. 
A. McCaughey and Rosemary N. 


Television and Electrical 
om, cap.: £100. Dir.: Bryan 
J. C. Gammon, 135-7 Victoria Ave, 
Southend-on-Sea. Sub.: Mrs C. Fyford, 
123 Gainsborough Drive, Westcliff on 

Homes Heating (Midlands) Ltd., 1a Insti- 
tute Rd, Kings Heath, Birmingham. To 
contract for the heating or lighting of any 
public or private property or premises by 
means of oil, gas, electricity, etc. Nom. cap.: 
£1,000. Dirs.: Henry C. Jennings, Sidney c. 
Yapp and Henry H. Yapp. 

H. and E. Limtott (Electronics) Ltd., 
Ayling Hse, Kings Rd, Horsham. Nom. 
cap.: £100. Dirs.: Frank H. Ayling and 
Fredk. P. S. Stammers. 

A. F. Meekings Ltd., 199 Piccadilly, W.1. 
To carry on business of electrical contrac- 


Electrical 
30 Bridge St 
Dirs.: Jas. 
McCaughey. 

Gainsbor 
Services Ltd. 





GAZETTE ANNOUNCEMENTS 


COMPANIES ACTS 


Deamer Sales Ltd. Petition for winding-up 
to be heard before the High Court of 
Justice, Strand, W.C.2, on 23 Jan. Persons 
intending to appear to notify Kimbers, 34 
Nicholas La, E.C.4, by 1 p.m., 21 Jan. 

Windles (Nelson) Lid. Mr E. Moulds, 11 
Nicholas St, Burnley, appointed liquidator 
at extraordinary general meeting on 5 Jan. 
for the purpose of voluntarily winding-up. 

Tate Engineers Ltd. Mr I. R. McNeil, 
43 Church Rd, Hove, appointed liquidator 
at extraordinary general meeting on 5 Jan. 
for the purpose of voluntarily winding-up. 

th Instrument Co. Ltd. Mr R. C. 
Murch, 16 Trinity St, S.E.1, appointed 
liquidator at extraordinary general meeting 
on 30 Dec. for the purpose of voluntarily 
winding-up. 

Lectrix (Bristol) Ltd. General meeting of 
members to be held at Bucklersbury Hse, 
Queen Victoria St, E.C.4, on 17 Feb., at 
3.30 p.m., for the purpose of havin 
account of the winding-up laid before t 


Milburns (Bradford) Ltd. First Sohies 
of members and oo Ep to be held at 
Official Receiver’s Office, 20 North Parade, 
Bradford 1, on 19 Jan., at 11 and 11.30 a.m., 
respectively. 


Smith Hubbard and Co. Ltd. yoy 
to send details to liquidator: G. H. 
47 Mosley St, Manchester 2, by 21 — 


Oliver Industries Ltd. Creditors to send 
details to liquidator: B. — 76 New 
Cavendish St, W.1, by 27 Jan 


New Malden Electrics Ltd. Creditors to 
send details to liquidator: K. R. Cork, 19 
Eastcheap, E.C.3, by 31 Jan, 

J. and D. Clayton Ltd. W 
anf 2 y inding-up order 


Perryvale Electrical Appliances Ltd. Credi- 
— to wee — = liquidator: H. M. 
rthur, avendi ourt, 11-15 Wi 
St, W.1, by 31 Jan. ane 


Spon Electrical Co. Ltd. Creditors to send 
details to liquidator: R. H. Buckle, George 
ae By aya Rd, Edgbaston, Birmingham 15, 

y eb 


in G. Stewart Ltd. and B. Pearson Pro- 
ag gr Ltd. Petitions for winding- 
up to be heard before the High Court of 
Justice, Strand, W.C.2, on 23 Jan. Persons 
intending to appear to notify Cochrane and 
Cripwell, 119 Finsbury Pavement, E.C.2, by 
1 p.m. 21 Jan. 
Civil Sewing Machine Co. Ltd. Petition 
for winding-up to be heard oe the High 
Court of Justice, Strand, W.C.2, on 23 Jan. 


to notify 


Persons intending to appear 
Old Jewry, 


Clifford-Turner and Co., 11 
E.C.2, by 1 p.m. 21 Jan. 

Stem (Electrical) Ltd. First meetings of 
creditors and contributories to be heard at 
Official Receiver’s Office, 8 Old Steine, 
Brighton 1, on 24 Jan. at 11 and 11.30 a.m. 
respectively. 


BANKRUPTCY ACTS 


Receiving Order 

Croydon. F. H. C. Bishop, electrical 
dealer, carrying on business as Wellington 
Electrics at 31 High St, St. Mary Cray. 
Receiving order dated 9 Jan. 


Appointment of Trustees 

Preston. F. J. Woods, 
retailer, formerly carrying 
Mercury Electrics at 91 Market St, Chorley. 
Mr L. H. Shipton, 31 Lloyd St, Man- 
chester 2, appointed trustee as from 3 Jan. 


electrical goods 
on business as 


Application for Discharge 

. W. V. Tupling, electrician, 
carrying on business at 27 Church St, 
Warsop. Order made on 15 Dec. on appli- 
cation for discharge: discharged as from 
15 Feb. subject to certain conditions. 


Release of Trustees 

Halifax. G. H. Collins, electrical engineer, 
~ysmg 4 carrying on business at Astoria 
Bid righouse. Trustee: J. L. Williams, 
20 North Parade, Bradford 1, released as 
from 6 Jan. 


Cheltenham. W. Worboys, electrical con- 
tractor, formerly carrying on business as 
Cambrian Electrical Services at Longford 
Garage, Tewkesbury Rd, Longford. Trustee: 
G. W. Sisman, 26 Baldwin St, Bristol 1, 
released as from 3 Jan. 


First Meeting and Public Examinations 
West Bromwich. V. G. Parker, electrical 
dealer, formerly carrying on business as 
Parkers Electrical Services at 430 High St, 
Smethwick. First meeting: 10.15 a.m. 20 
Jan. at Official Receiver’s Office, Somerset 
Hse, 37 Temple St, Birmingham 2, and 
public examination: 2 p.m. 22 Feb. at Law 
Courts, Lombard St West, West Bromwich. 


Coventry. Defiant Electrical Products, for- 
merly carrying on business at 41 King 
William St. Public examination: 11.15 a.m., 
27 March, at County Hall, Coventry. 


Wrexham. W. H. Hughes, electrician, 
carrying on business at 6 Belvedere Drive, 
Plas Coch. Public examination: 10.45 a.m., 
23 Feb., at County Hall, Police Bldgs. 
Wrexham. 
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tors, etc. Nom. cap.: ome, Dirs.: Albert F. 
Meckings and Joyce S. M. Meek ings. 

J. F. Miller (Electric) Ltd. 110 Dovonpe 
St, Hull. Nom. cap.: £5,000. 'D Dirs.: Mrs 
Grace Miller and David C. Summer. 

Moi Carbon Ltd., Battersea Wks, 


Battersea Church Rd, S.W.11. Manufacturers 


of and dealers in accessories, components 
and equipment for the electrical and other 
trades, etc. Nom. cap.: £100. Dirs.: Patrick 
. L. Brewer, James Cunningham, Frances 
Earp, Andrew W. Edward, Colin S. 
Harris flay I. Matthey, John Walker,, Ian 
W. Smith and John S, Woods. 


Morganite Crucible Ltd., Norton Wks, 
Woodbury La, Norton, orcs. Manufac- 
turers of and dealers in crucibles. etc. Nom. 
cap.: £100. Dirs.: Alan D. Boydell, Dixon 
Scott, Wm. H. Crawshaw, A. W. Edward, 
Hay |. Ingram, Denis S. S. Thynne, Roger 
G. J. van Hertsen, John Walker and Ian W. 
Smith. 

yr Electroheat Ltd., Wandsworth 
Wks, Northfields, S.W.18. Electrical, mechani- 
cal and constructional engineers and con- 
sultants, etc. Nom. cap.: £100. Dirs.: John 
H. Dawson, John W. Evans, Andrew W. 
ag Edgar W. Hale, Leonard Hallewell, 
re Ag . Ingram, John Walker and Ian W. 
mith 


Morganite Research and Development 
Ltd., 52 Battersea Church Rd, S.W.11. Nom. 
cap.: £100. Dirs.: Andrew W. Edwards, 
Hay I. Matthey and John Walker. 


Motormail Ltd., Wheatley Hall Rd, Don- 
caster. Mechanical, electrical and general 
engineers, etc. Nom. cap.: £100. Dirs.: 
Warren S. H. Monks, George E. Bowser 
and Raymond H. Whitehouse. 


Peco Electrics Ltd. Nom. cap.: £1,000. 
Dirs.: to be appointed by subs. Subs.: 
Dorothy M. Graene, Fairview Ave, 
Gillingham ; and Cecil Rhodes. 

Phoneatape Ltd., 1-2 Sandringham Mnsns, 
Exeter Rd, Bournemouth. Electrical engineers 
and contractors, etc. Nom. cap.: £1,000. 
Dirs.: Alfred J. Green, John A. F. Burt 
and Phyllis M. Knight. 


E. Roberts (Electrical Contractors) Ltd., 
35 Tytherton Rd, N.19. Nom. cap.: £100. 
Dirs.: Eugene A. C. Roberts and Arlene 
O. Roberts. 


Rotron Controls Ltd., Century Wks, 
S.E.13. General engineers, manufacturers of 
and dealers in flowmetering equipment, etc. 
Nom. cap.: £30,000. Dirs.: Geo. C. Fair- 
banks, Robt. J. Kingsworth and Jacobus 
C. van Rijn. Subs.: Maurice Bennett and 
C. J. A. Dixon. 


E. Southall and Son Ltd., 152 Lazy Hill 
Rd, Aldridge. Electrical engineers, etc. Nom. 
cap.: £2,500. Dirs.: Emmanuel Southall, 
Clarice Southall and Bryan K. Southall. 


Sparman Electronics Ltd., Wilmington 
Hse, High St, East Grinstead, Sussex. Nom. 
cap.: £100. Dirs.: Gordon L. Griffin, Henry 
Balbes, Michael G. Ward and Norman G. 
Swindells. 


Sprite Electrical Co. Ltd., 54 The Avenue, 
Surbiton. Nom. cap.: £1,000. Dirs.: Wm. 
E. Bayliss, Joseph I. Levene, Derek C. 
—-€* Alfred W. Bint and Edward J. 
_iddle. 


C. A. Stanley (Radio) Ltd., the am, . 
Smith Roman and Co., 165 King St, 
Manufacturers of and dealers in Se trical 
—o etc. Nom. cap.: £100. Dirs.: Charles 

A. Stanley and Mary Stanley. 


Supa-Ohms Ltd., Horton St, West Brom- 
wich. Manufacturers of and dealers in elec- 
trical heating elements, etc. Nom. cap.: 
£2,000. Dirs.: Bernard A. Harriss and Mrs 
Mabel Harriss. 


Twin-V Washin 
Mare St, E.8. 
Cyril A. Black. 

Weaver Electrical Ltd., Barclays Bank 
Chmbrs, King St, Knutsford. Nom. cap.: 
£100. Dirs.: Leonard Knowles and Mrs 
Madeleine T. Hollis. 


Machine Co. Ltd., 300 
om. cap.: £5,000. Dir.: 





Electrical Times, 19 January, 1961 


BUSINESS PROSPECTS 


Andover. Sterling Poultry Products, Bags- 
bury Farm, plan refrigeration plant, cold 
storage and offices on 24-acre site near town 
station yard. 

Aylesbury B.C. Tender: 96 houses, eight 
flats and garages, Oakfield Estate, Tring Rd. 
Clerk. 

irmingham. J. Seymour Harris and Pitnrs, 
3-4 Greenfield Cres, Edgbaston, Birmingham, 
architects for ten-storey office block planned 
at Five Ways by Murrayfield Real Estate Co. 
—Dental school and hospital planned at 
rear General Hospital and Inner Ring Rd. 
Cost over £1 million. 

Blyth. Waring and Netts, 36 Jesmond Rd, 
Newcastle, architect for R. A. Gofton’s 
Fountain Rd houses, shops, etc. 

Bolton. Entwisle and Gass, Atlas Foundry, 
1 Queen Anne’s Gate, S.W.1, plan engineer- 
ing workshop, Nelson St.—Silcoms, 327 
Bury Rd, plan extensions and alterations 
at Woodside Mill.—Warburton’s, Back o’ th’ 
Bank, plan 14-acre development at Eastfield. 
—The Leeds Permanent Building Society, 
Permanent Hse, The Headrow, Leeds, plans 
shopping block at 16-18 Oxford St.—Salford 
R.C. Diocesan Trustees plan technical school 
at Old Kiln La. 

Bournemouth. W. J. Dacombe, Lloyds 
Bank Chmbrs, Boscombe, architect for shops 
and offices at 130 Holdenhurst Rd for Orbar 
Holdings. 

Cambridge 


T.C. Tender: 99 houses at 


Arbury Rd estate (North). Surveyor. 
Carlisle. Johnston and Wright, 13 Castle 

St, architects for motel on site of former 

Kingstown aerodrome and adjacent land. 

_ Chelmsford. Revised scheme for street 

lighting at Duke St and Tindal Sq to cost 


Chesterfield T.C. Replacement of all re- 
maining gas street lamps by electric to be 
complete by end of year. Engineer.—A.E.I. 
Lamp and Lighting Co. plan £1 million 
extensions. 

Consett. J. Walton Taylor and Son, St. 
James Bldgs, Gallowgate, Newcastle, archi- 
tects for erection of offices and café at 
Medomsley Rd for The Venture Trans- 
port Co. 

Coventry. Copthall Holdings Ltd. plan 
development in Station Sq and Eaton Rd. 
—T.C. Tender: First instalment of Wals- 
grave C.E. Primary School. Architect. 

Darlington. J. V. Spencer, 171 Albert Rd, 
Middlesbrough, architect for laboratory and 
offices and bakery extension on Aycliffe 
trading estate for Industrial Estates Manage- 
ment Corporation, 

Dunfermline. Lyle and Scott, Lothian St, 
Hawick, plan £300,000 factory premises. 

Dunstable. Gleyton Properties, City Wall 
Hse, Finsbury Pavement, E.C.2, plan shops 
and showrooms at 43 High St South.— 
Holston, 9 St. Stephen’s Close, Avenue Rd, 
N.W.8, plan shops and offices, West St. 

Durham C.C. Boldon Branch Library 
anes and community centre at Leam La, 

elling. Architect.—Newrick and Blackbell, 
58 John St, Sunderland, 
£320,000 grammar/technical 
Seaham. 

Easington. J. M. Angus, 3 Gallowgate, 
Newcastle, architect for additions to Thorn- 
ley Workmen’s Club, Hartlepool St. 

Ellesmere Port. Tender: 106 houses and 
garages, North Whitby housing estate. 
Engineer. 

Enfield B.C. Tender: 16 houses, Ingersoll 
Rd. Engineer and Surveyor.—New loan 
application of £332,500 placed with M. 
Housing following revised street lighting 
scheme. 

Felling. H. F. Brown, 16 The Grove, 
Gosforth, Northumberland, architect for new 
Martins Bank premises in High St. 

Feltham, Middx. Tender: £200,000 survey 
production centre at Royal Ordnance Depot. 
Plans by War Department Staff. 

Gateshead. Smith Delivery Vehicles plan 
new works at Team Valley trading estate. 


architects for 
school at 


—Newcastle Hospital Board, Benfield Rd, 
Newcastle, plan small £3,500 out-patients’ 
department at Dunston Hill Hospital. 
Board's architect. 

Gillingham. B.C. Tender: 12 dwellings, 
Brompton Group “F.” Engineer. 

Glen Parva P.C. 40 street lamps to be 
provided on Eyres Monsell estate. Clerk. 

Grantham, 35 houses planned in Harlaxton 
Rd by H. C. Janes Ltd. 

Grimsby R.D.C. 100 houses for Humber 
Graving Dock and Engineering Co. planned 
at Immingham. Surveyor. 

Hanworth. £240,285 Hanworth Grammar 
School planned. County Architect: H. J. 
Whitfield Lewis, Queen Anne’s Gate Bldgs, 
Dartmouth St, $.W.1. 

Hayes. Carl Fisher and Assoc., 56 Port- 
land Pl, W.1, architect for Fort Securities’ 
shops, offices and flats at Uxbridge Rd. 

Hebburn U.D.C. Tender: Four-storey 
maisonnettes in central development area. 

Hexham. Federated Properties, Fernwood 
Rd, Jesmond, Newcastle, plan shops at 7-11 
Priestpopple. Own architect. 

Horsham. R. S. Grinling, 2 Halkin St, 
Grosvenor Gdns, S.W.1, architect for 
£25,000 factory for Rolcut, 11 Lonsdale Rd, 
N.W.6. 

Hounslow. C. T. R. Kelly and Ptnrs, 8 
Manchester Sq, W.1, quantity surveyors for 
shops and offices on Holy Trinity Church 
site planned by Consolidated Business 
Properties Ltd. 

Huntingdon R.D.C. Two-storey block of 
flats for old people planned at Brampton. 
Surveyor. 

Huyton - with- Roby U.D.C. Chapman, 
Taylor and Ptnrs’ scheme for £250,000 re- 
development of Town Centre chosen. 

Lincoln. T.C. plans £70,800 old people’s 
home at Ermine estate. 

Liverpool. Planning Committee consider- 
ing application for redevelopment of site 
bounded by Queen Sq, St. John's La, Roe 
St and Tryon St, for erection of 16-storey 
building with shops, restaurant, licensed 
premises, garages and 130 flats.—Serron 
Investments, Hart St, Liverpool, plan two- 
storey showrooms and offices at Devon St. 


London. Knapton and Deane, 6 Martin 
La, E.C.4, architects for Hudson Motors’ 
Great West Rd factory and offices.—D. 
Plaskett Marshall, 59 Gordon Sa, W.C.1, 
architect for St. Edward’s School, Harewood 
Ave, extensions—W. E. R. Randall and 
Son, Railway St, Chatham, surveyors for 
office block at Mermaid St and Tennis St, 
S.E.1.—John Laing and Son, Mill Hill, 
N.W.7, contractors for Junior Carlton Club 
at Carlton Hse Terr.—Paton Orr and Ptnr, 
40 Goodge St, W.1, architects for Parkhouse 
Property Co.’s Windmill St, W.1, show- 
rooms and offices—S. Tatchell, Son and 
Ptnrs, Cliffords Inn, Fleet St, E.C.4, archi- 
tects for Bentinck St, W.1, block of offices. 
—Derek Avery and Assoc., 56 Kingsway, 
W.C.1, architects for 11 shops and offices 
at 309-327 Chiswick High Rd, W.4.—City 
and Central Investments, 22 Park St, W.1, 
sponsors of town planning scheme lodged 
with L.C.C, for 11-storey building at junc- 
tion New Coventry St and Wardour St, 
W.1.—Newman, Levinson and Ptnrs, Thavies 
Inn Hse, Holborn Circus, E.C.1, architects 
for offices and showrooms at Uxbridge Rd, 
W.5.— R. Seifert and Ptnrs, 34 Red Lion 
Sq, W.C.1, architects for 300-bedroom 
transit hotel at Cromwell Rd, S.W.7. 

Longbenton. Graham and Son, Haslam 
Hse, Westcroft Rd, Newcastle, plan 18 
houses at Elmcroft Rd, Forest Hall.—U.D.c. 
plans ten houses at Annitsford. Surveyor. 

Luton B.C. Tender: Multi-storey car park 
to accommodate 250 cars. Engineer. 

Macclesfield. Geigy Pharmaceutical Co., 
42 Berkeley Sq, W.1, plan £2 million indus- 
trial buildings on 21-acre site at Hurdsfield 
industrial estate. 

Manchester. Factory and Commercial 
Holdings, 36 Wigmore St, W.1, plan block 
of offices, showrooms and licensed premises 
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at Princess St.—Hope and Anchor Breweries 
plan hotel at Maple Rd, Brooklands, and 
storage depot, administration block and flats 
at Openshaw Brewery, Corton La. 


Middlesbrough. P. R. Middleton and 
Ptnrs, 111 Albert Rd, architects for Warner 
and Co.’s Marsh Rd grimy Yh - ee 
Middleton and Ptnr, 111 Albert Rd, archi- 
tects for community centre and branch 
library at Whinney Bank, for T.C. 


Midiothian. Ferranti Ltd., Crewe Toll, 
Ferry Rd, Edinburgh 5, plan £150,000 
Thorniebank factory. 

Northumberland C.C. Tender: Additions 
to Whitley Bay Police Station and Magis- 
trates’ Courts. Architect. 


Northwich. Central Methodist Church site 
to be developed for commercial purposes 
by Ravenseft Properties, 52 Charles St, W.1. 


Oxford. Booth, Ledeboer and Pinckheard, 
18 Beaumont St, Oxford, architects for 
offices and showrooms of G. B. Cooper 
(Oxford). 


Port Talbot B.C, Tender: 14 dwellings, 
Station Terr, Bryn. Engineer. 


Reading B.C. Tender: 24 flats in two 
blocks and garages, junction Blandford and 
Whitley Wood roads. Architect—E. A. 
Stone, Toms and Ptnrs, 28 South Audley 
St, W.1, architects for £150,000 warehouse 
and office for Sutton and Sons. 


Rotherham. Balfour Laboratories Ltd., 13 
Industry Rd, Sheffield 9, plan Eastwood 
Trading Estate factory. —B.T.C., 222 Maryle- 
bone Rd, N.W.1, plan light industrial build- 
ings off Main St and Brinsworth St. 


St. Albans. N.W. Metropolitan Regional 
Hospital Board, Eastbourne Terr, W.2, plan 
nurses’ hostel. 


Salford T.C. Tender: Two 11-storey 
blocks of flats, Sussex St. Architects: Cruick- 
shank and Seward.—T.C. Tender: Care- 
taker’s house and Summerville Rd Primary 
School. Engineer. 

Slough. Edginton, Spink and Hyne, 52 
High St, Windsor, Berks, architect for two 
factories at Kilpatrick Rd for Winsbeck. 

Smethwick. United Spring Co., Hawthorne 
St, Smethwick 40, plan factory buildings at 
Oldbury Rd. 


S. Shields B.C. Gabriel Bros., 65 Green 
St, plan new premises in Maxwell St.— 
Meade, Taylor and Wilson, 33 Lansdowne 
Rd, W.1, architect for hostel at the 
Marine and Technical College.—Cairns and 
Byles, 8 Osborne Rd, Newcastle, heating 
and electrical consultants for St. Oswald's 
R.C. Junior and Infants’ School.—Federated 
Properties Ltd., Southend, Fernwood Rd, 
Jesmond, Newcastle, plan shops and offices 
in Frederick St.—T.C. Tender: 112 houses 
at Simonside and block of six shops, flats, 
five houses at Whiteleas. Engineer. 


Stockton-on-Tees. Marsh Litd., Grangefield 
Rd, plan 80 houses, Halstone Hse and 114 
houses at Bishopton Rd West. 


Stoke-on-Trent. B.o.T. and Iron and Steel 
Board approve £184 million four-year 
modernisation programme of works of 
Shelton Iron and Steel Ltd. 


Surbiton. A. A. Stuart (Glasgow). 10 
Upper Grosvenor St, W.1, olan £180,000 
factory for Norwich Union Insurance 
Societies. 

Tynemouth. M. J. Liddell and Son, 36 
Gt. North Rd, Newcastle, plan 100-bedroom 
hotel on 12-acre site at Grand Parade. 


Wakefield. M. P. Stonehouse, Albion 
Mills, plan 54-acre land development at 
Thornes Manor Rd to plans submitted by 
Saville and Kilburn, 8 Chancery La, Wake- 
field. 

Wallsend. Bernard Thorpe and Ptnrs, 30 
Market St. Newcastle, agents on behalf of 
Murrayfield Real Estate Co. for redevelop- 
ment of central area including shopping 
centre. 

Welwyn. Paul Mauger and Ptnrs, 31 
Church St, Welwyn, architects for hostel at 
Welwyn Garden Training School, Digswell. 
for National Spastic Society.—G. C. Fardell, 
County Offices, Hertford, architect for 
£74,000 home for the aged at Whitehills. 
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Business Prospects—C ontinued 

West Bromwich. George Tustin Ltd. plan 
works extensions at Loveday St and Griffin 
St.—H. Robinson and Son, 6 Cherry St, 
Birmingham 2, architects for Dart Spring 
Co.'s laboratory extensions, Water St. 

West Hartlepool. T. Crawford, 91 Borough 
Rd, Middlesh-ough, architect for St. Anne’s 
R.C. girls’ school. 

Whickham-on-Tyne. A. Watson, Front St, 


| sel nine shops, office and garages at 
ront S 

Whitney U.D.C. 20 houses, Schofield Ave. 
Engineer and Surveyor. 

Windsor. N.W. Metropolitan Regional 
Hospital Board, Eastbourne Terr, W.2, plans 
£99, casualty and out-patients’ block at 
King Edward VII Hospital. 

Worcester T.C. Street lighting improve- 
ments to cost £17,400. 





MEETINGS 


THURSDAY, 19 JAN. 


LE.£. (N. Midlands). Repeat of Chairman's 
Address, F. W. Fletcher, Lecture Theatre, Y.E.B. 
Otfices, Ferensway, Hull, 6.30 p.m. 

1.E.£. (irish) em or Electricity (the 
Hen or the Egg),”’ J. V. Byrne. Physical Labora- 
tory, Trinty College, Dublin. 6 p.m. 

LE.E. (N.E. Graduates and Students). ‘The 
Analysis of Simple Servomechanisms and Their 
Solut'on by Analogue Computer,’ G. C. Barney. 
Sunderland Technical College. 6.30 p.m. 

1.E.E. (Bristol Graduates and Students). **Elec- 
trons in Harmony,’ P. D. Goodenough. Senior 
ee Messroom, Westinghouse Wks, Ch.ppenham. 

p.m, 

CHELMSPORD ENGINEERING Soctety, ‘““The Bacon 
Hydrogen/Oxygen Fuel Cell,"" H. J. Young. 
Crompton's Social Hail. 7.30 p.m, 

Diese. ENGINEERS’ AND Users’ ASSOCIATION. 
“The Evolution and Trend of Developmem of 
Air Cooled Diesel Eng'nes,’’ Institute of Marine 
Engineers, 76 Mark La, London, E.C.3. 2.30 
p.m. 

Tre Sourn Wates INSTITUTION OF ENGINEERS. 
Institute Annual Dinner. Park Hotel. Cardiff. 7 p.m. 

BaitisH INSTITUTION OF Ranpio§ ENGINEFRS 
(Computer Group). Symposium on “Alpha 
Numeric Displays." London School of Hygiene 
and Tropical Medicine, Keppel St, W.C.1. 6.30 
p.m. 

Soctety or InsTRUMENT TecHNoLoGy (E. Mid- 
lands). *‘The Electrical Synthesis of Music,”” A. 
Douglas. Nottingham and District Technical Col- 
lege, Burton St. Nottingham p.m. 

Society or InsTraumMeNT TecHno.ocy (Bristol). 
“Some Aspects of Physical Research on 
Tobacco,” P. S. H. Boyce. Univers'ty of Bristol, 
Dept. of Physics, The Royal For. 7.30 p.m. 

SOctETY oF INSTRUMENT TECHNOLOGY (Grange- 
mouth), “Boiler House Instrumentation,”” R. 
Barclay. Leapark Hotel. 7 p.m 

Societe pes iwoenteurs Civics pe France 
(Brit'sh Section). Section chairman's address: “‘A 
Conspectus of Electricity Supply—Past and Pre- 
sent.’ Bryan Donkin. Faraday Room, L.E.E., 
Savoy Place, W.C.2. 5.30 p.m. 

Socrety or INsTRUMFNT TECHNOLOGY (New- 
castle). “Recent Advances in Photo-Electronic 
Instruments.’" H. Loebl. Conference Room, Road- 
way Hse, Oxford St. 7 p.m. 


FRIDAY, 20 JAN. 


LE.E. (Education 
ne Studies for Junior 
Savoy Pl. W.C.2. 6 p.m. 

A.S.E.E. (Stoke and Crewe). ‘Semiconductors 
and Transistors,’ Dr A. A. Shepherd. Grand 
Hotel, Hanicy. 7.30 p.m. 


MONDAY, 23 JAN. 


L.E.E. (Mersey and N. Wales). “‘Cybernetics,” 
Prof J. C. West. Joint meeting with the North 
Western Branch of the Institution of Mechanical 
a - pe and —— Engineering Society. 

oya nstitution, olquitt = § 

2 qui t, Liverpool. 

1.E.E. (S. Midlands Electronics and Measure- 
ment). “Applications of Microwaves."’ Prof A. L. 
Cullen. James Watt Memorial Institute, Bir- 
mingham. 6 p.m. 

1.E.E. (W. Utilisation Group). “The Utilisation 
of Electricity ‘n Steelworks.” T. B. Roll<. S. Wales 
Institute of Engineers, Park Pi. Cardiff. 6 p.m. 

1.£.E. (London Graduates and Students). **Fco- 
nomic Heating. by Electrode Boilers, in Industry,” 
G. A. Willams. Savoy Pl. W.C.2. p.m 

Royat Society or Arts Cantor Lecture: “The 
Chen'cal and Plastics Industries,’ ane Taylor. 
John Adam St. Adelphi. W.C.2. 6 p 
_ LES. (Leeds). *Dayl'ghting in Public Build- 
ings," G. tills Miles. British Lighting Council, 
24 Aire St. 6.45 p.m 

1.E.S. (Leicester). Discussion: “Future Lighting 
for Night Travel on the Roads.” Sports Club, 
East M diands E.B. 6.15 p.m. 

University oF Lonpon. “Electrical Energy 
Conversion,”’ Professor David C. White. Course 
of three lectures also on 24 and 26 Jan. at Queen 
Mary Col , Hatton Lecture Theatre, Mile End 
Rd, E.1. 5S. 'p. m. 


Circle). Discussion : 


Engineers,” 


TO NOTE 


TUESDAY, 24 JAN. 


1.£.E. (Measurement and Control 
Discussion: *‘Machine Tool Control.”’ 
W.C.2. 5.30 p.m. 

1.E.E. (N. Western). Faraday Lecture: **Tran- 
sistors and Ali That,"* L. J. Davies. Free Trade 
Hall, Manchester. 7.30 p.m. 

L.E.B. (S.E. _ Scotland). “The Changing Face 
of Electron'cs,”"” W. E. J. Farvis. Cariton Hotel, 
North Bridge, Edinburgh: 7 p.m. 

1.£.E. (S. Midlands Graduates and Students) 
Senor chairman's address, Brig F. Jones. Training 
Office, The G.E.C. Ltd., Stoke, Coventry. 7 p.m. 

1.£.E£. (Southern Graduates and Students). 
“Colour Television,”’ P. S. Carnt. The University, 
Southampton. 6.30 p.m. 

INSTITUTION OF Civit ENGINeERS. *‘The Choice 
of Protective Schemes for Structural Steelwork,’’ 
F. Fancutt and J. C. Hudson. Gt. George St, 
S.W.1, 5.30 p.m, 

Britisu INSTITUTION or Rapio’ ENGINEERS 
(Southern). ‘‘Masers and Parametric Amp! fiers,” 
of A. Gambling. Farnborough Technical College 

p.m. 

Soctery or INSTRUMENT TeCHNOLOGY (Tees-s de). 
“The Experimental Investigation of Space."’ Dr 
P. J. Bowen. Cleveland Scientific and Technical 
Rd, Middlesbrough. 


Section). 
Savoy Pi, 


Institute, 
7.0 p.m. 


Corporation 


WEDNESDAY, 25 JAN. 
LE.E. 


tion). “Generation 
Mill'metre Wave Field,”’ 
Pi, W.C.2. 5.30 p.m. 

British INSTITUTION OF 
(Electro-Acoust’cs Group). ‘“‘Noise Correlation 
Measurements,”"” K. R. McLachlan. London 
~ shoo! of Hygiene and Tropical Medic'ne, Keppel 

~. W.C.1. 6.30 p.m. 

2 nn oF Propuction Enarneers (Shrews- 
bury). “Latest Developments in Pallet’sation,’’ 
J. P. Harvey. New Technical College, Shrewsbury 
7.30 p.m. 

Society OF INSTRUMENT TecHNOLoGy (S. Wales) 
“The Fire and Explosion Hazard of Intrinsically 
Safe Instrumentation,’’ S.. J. Emerson. Welsh 
College of Advanced Technology, Cardiff. 
6.45 p.m. 


(Electronics and Communications Sec- 
and Amplificaton in the 
W. E. Willshaw. Savoy 


Rapio ENGINEERS 
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Students). 
Cocks. 


LE.E. (Shefficld Graduates and 
“Torque Speed Measurements,’’ F. D 
Sheffield University. 


THURSDAY, 26 JAN. 


LE.E. (N. Midlands). Faraday 
“Transistors and All That,’’ L. J. 
Hall, Leeds. 7 p.m. 

Barish INSTITUTION OF RaDIio ENGineers (S 
Midlands). “‘Stereophonic Broadcast'ng,”’ G. “ 
Browne. Winter Gdns, Malvern. 7 p.m. 

Soctety oF INSTRUMENT TECHNOL OGY (Chester) 

‘Satellite Instrumentation,’ Jennison 
Lecture Theatre, Admin. Bldg, The Associated 
Ethy! Co. Ltd., Oil Sites Rd, Ellesmere Port, 
Wirral 7 p.m. 

A.S.E.E. (S. London). “ 
Mulligan. Greyhound Hotel, 
8% p.m. 

A.S.E.E. (Southampton). 
Polygon Hotel. 7.30 p.m. 


FRIDAY, 27 JAN. 


I.E.E. (N.E. Graduates and Students). The 
Graduates’ and Students’ Lecture: “‘The Experi- 
mental Investigation of Space,’’ P. J. Bowen. 
Grey Hall, King’s College, Newcastle upon Tyne 
6.30 p.m. 

INSTITUTION OF PLANT ENGINEERS (Birmingham). 

“Power Factor Correction of Electrica! Plant,’ 
G. Hoyland. Imperial Hotel, Temple St, Bir- 
mingham, 7.30 p.m. 

JuNtIOR INSTITUTION OF ENGINEERS. ,“Pingon 
Tower Cranes and Their Applications,’’ A. H. 
aq Pepys Hse, 14 Rochester Row, S.W.1. 

p.m. 


SATURDAY, 28 JAN. 


Women’s ENGINEERING Society (London). New 
Year luncheon. Arts Theatre Restaurant. 


MONDAY, 30 JAN. 


IL.E.E. (London Graduates and Students) 
‘Automatic Trunk Dialling,”’ H. E. Francis. 
Unit Cinema 3, (Tels) Training Bn., R.E.M.E., 
Arborfield. Berks. 7 p.m. 

Royat Society OF ARTS, 
Chemical and Plastics Industr'es,"’ James Taylor. 
John Adam St, Adelphi, W.C.2. 6 p.m. 

1.E.S. (Birm'ngham). “‘Visual Perception.”” R. G 
Hopkinson. Regent Hse, St. Phillip’s Pl, Colmore 
Row. 6 p.m. 

1.E.E. (S.E. Scotland Graduates and Students) 
“The Appl cation of Electronics to Chemical and 
Gas Analysis,’ G. J. Ge's. S. of Scotland E.B 
Canteen, Dewar Pi, Edinburgh. 7.30 p.m. 


TUESDAY, 31 JAN. 


1.E.E. (N.W. Supply Group). “‘A Basis for 
Short-Circu't Ratings for Paper-Insulated Cables 
up to tt kV.” L. Gosland and R. G. Parr: 
and “‘Short-Circuit Ratings for Mains Cables,’ 
G. S. Buck'ngham. Eng'neers’ Club, Manchester. 
6.15 p.m. 

SOcIeTY OF 
mentation—Past, 
Yoxall. Manson Hse, 


lecture on 
Davies. Town 


Airport Control,’ L. A. 
High St, Croydon 


“Flight Refuelling.”’ 


Cantor lecture: **The 


INSTRUMENT TFCHNOLOGY. ‘“‘Instru- 
Present and Future.”’ L. S. 
26 Portland Pi, W. 1. 7 p.m, 





TRADE 


the 
the 


This information is extracted from 
Official Journal by permission of 
Controller. 

Datamatic. 787,643. Class 9. Electrical 
apparatus and instruments for data process- 
ing, etc. Minneapolis-Honeywell Regulator 
Co., 2753 Fourth Avenue South, inne- 
apolis 8, Minnesota, U.S.A. 

Dis-on. 803,550. Class 11. Lighting fittings 
for domestic or industrial use. Simplex 
Electric Co. Ltd.. Creda Wks, Grindley La, 
Blythe Bridge, Stoke-on-Trent, Staffs. 

Electrospray. B806,859. Class 17. Electric 
regen | compositions in fluid form and 
for use by spraying. Amber Oils Ltd., Ila 
Albemarle St, W.1. 

Ever-Ready. 806.144. Class 10. Blankets. 
806.145. Class 11. Domestic appliances. Ever 
Ready (Gt. shes Ltd., Hercules Pl, 
Holloway, 

Flexodrums. B791, 771. 
tors in spring return containers, etc. 
drums Ltd., 23 Uphall Rd, Iford. 

Golden Glide. 808.746. Class 9. Vacuum 
cleaners, etc. The “—., 7 T% 149 
Broadway, New York 6 "U.S 

Goodmans. 789,637. can 9. a 
apparatus for magpretically generating 
mechanical vibrations. Goodmans Industries 
vor Axiom Wks, Lancelot Rd, Wembley, 

iddx. 


Class 9. Conduc- 
Flex- 


MARKS 


Netoline, 807,798. Class 11. Lamps and 
fittings for fluorescent lighting apparatus, 
etc. A.E.I. Lamp and Lighting Co. Ltd., 33 
Grosvenor PI, a: 

Peco. B802, 986, Class 7. Welding machines. 
Peco Elektrische Schweissmaschinenfabrik 
Rudolf Bocks, 29 Hofmarkstrasse, Planegg, 
near Munich, Germany. 

Philips in design. 789,565. Class 10. X-ray 
image intensifiers and electrically heated 
blankets, etc. Philips Electrical Ltd., Century 
Hse, Shaftesbury Ave, W.C.2. 

Plus 4. B798,573. Class 7. Washing, drying 
machines, etc. Gebruder Scharpf Komman- 
ditgesellschaft Maschinenfabrik, Gottfried- 
Keller-Strasse, 17-19 Stuttgart-Zuffenhausen, 
Germany. 

Practix. 804,568. Class 10. Electro-medical 
apparatus, etc. Philips Electrical Ltd., Cen- 
tury Hse, Shaftesbury Ave, W.C.2. 

Scalextric, 805,912. Class 28. Electrically 
operated toy vehicles and tracks therefor, 
etc. Minimodels Ltd., 11 Old Jewry, E.C.2. 

Secretape and Secratape. 807,918 and 9. 
Class 9. Tape recording and reproducin 
apparatus, etc. W. H. Sanders (Electronics 
Ltd., Gunnels Wood Rd, Stevenage, Herts. 

Stemag in design and Kerafar. 805,093 
and 805,429. Class 17. Insulators, etc. 
Steatit-Maenesic Aktiengesellschaft, Am Steg 
14, Lauf (Pegnitz), Germany. 
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Shaping up to process heating problems 


WITH 
INFRA-RED PROJECTOR UNITS 


With these specially designed projector units 
you can build an electric infra-red plant to suit 
your processing needs exactly. They incorporate 
tubular sheathed elements and highly efficient 
anodised aluminium reflectors, and can be readily 
erected in banks, portable units or used end to 
end in continuous troughs. They are eminently 
suitable for building into existing machines. 


Units are available ex stock in convenient stan- 

dard lengths of 18in.,24in.and 36in., with ratings 

from 1.5 kW to 4 kW. Other special units includ- 

ing high intensity types are available in sizes Send for 
LEAFLET NO. 1664-81 


ranging from 12in. to a maximum of 1Cft 6in. entitled ‘ Build It Yourself, giving 
long. a wide range of examples of 
successful applications. 


Associated Electrical industries Ltd. 


Transformer Division Heating & Welding Department 
TRAFFORD PARK - - - MANCHESTER !7 





The ram side of the 66 coke oven battery at Manvers Main 


MICROsen again— 


EMB technical representatives 
London Midlands Lancs & Yorks 
R. S. Montgomerie C. Cleveley S. J. Pitt 
P. WN. Jay 
Northwood West Bromwich Sheffield 
2159 1171 55278 


Scotland 
L. Hopwood 


Glasgow 
Giffnock 0188 


E.M.B. Co Ltd 
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SOT! arse 


Courtesy of National Coal Board & Simon Carves Ltd 


——s CrOPs up everywhere and not 
only on cranes and hoists. In this 
case it is incorporated in E.M.B. Control 
Gear Equipment for locating the ram 
beam exactly opposite to each oven to 
eject the red hot charge of coke. The 
MICROsen, which gives variable speeds 
ranging from 10% to full synchronous 


speeds, can be applied to any standard 


slip ring motor from 2 to 140 H.P. 


WEST BROMWICH 
Phone:- 1171 


ENGLAND 


CONTRACTORS TO THE ADMIRALTY, CROWN AGENTS TO THE COLONIES, SUPPLY DEPARTMENTS, DOMINION AND OVERSEAS GOVERNMENTS 
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TENDERS INVITED 











GHANA SUPPLY COMMISSION 
Tenders for Supply of Electric Generating Set 
4 be Ghana Supply Commission invite 

manufacturers or, if they cannot them- 
selves quote, their exclusive distributors/sales 
representative or accredited sales agents in 
Ghana, to submit Tenders for the following: 

Tender Reference 
ARMY 4008/1. 
tion 
ELECTRIC GENERATING SET 
DIESEL ENGINE DRIVEN 

Forms of Tender and Conditions of Con- 
tract are obtainable as from 23 Jan., 1961, 
on payment of a fee of £1 from the Secre- 
tary, Ghana Supply Commission, P.O. Box 
M.35, Accra, Ghana. The closing date for 


receipt of tenders will be 23 Feb., 1961. 
(T 343) 


COUNTY BOROUGH OF GREAT YARMOUTH 
Annual Contracts 

7 Council invite tenders for the supply 
3 of electric cables for a period of one year 
from 1 April, 1961. Specification, Form of 
Tender and Conditions of Contract may be 
obtained from the Borough Engineer, Town 
Hall, Great Yarmouth. 

Tenders, on the forms supplied, in a plain 
sealed envelope endorsed ‘Tender for 
Electric Cables,” must reach me not later 
than Friday, 3, Feb., 1961. 

No guarantee is given that the lowest or 
any tender will be a 

FAR 





A CONWAY, 
Town Clerk. 
Town Hall, 
Great Yarmouth. 
6 Jan., 1961. (T 371) 





BOROUGH OF EALING 
Renewal of Electrical Installations at 
Drayton Infants’ School and Perivale 
Primary School 
ENDERS are invited from approved 
N.LC.E.C. Contractors for the above- 
mentioned work. Specifications and Tenders 
from Borough Engineer, Town Hall, Ealing, 
W.5, on receipt of deposit of £1 each, 
returnable on receipt of a bona fide tender. 
Closing date: 23 Feb., 1961. 
E. J. COPE BROWN, 
Town Clerk. 
(T 398) 


CITY OF MANCHESTER-HOUSING COMMITTEE 


ENDERS invited (returnable noon, 30 
I Jan., 1961) for electrical installations 
on the following contracts: 
Contract No. 282: 
dwellings. ; 
Contract No. 296: Marple (Rose Hill), 
240 dwellings. : 
Particulars and documents obtainable from 
the Director of Housing, Town Hall, Man- 
chester 2. (T 358) 





Harpurhey, 142 





FYLDE WATER BOARD 
Contract No. 129 
Wyre Lane Borehole, Garstang 

ENDERS are invited from specialist 
manufacturers for supply, etc., of flow 

and pressure recording apparatus and re- 
mote supervisory equipment for the above. 
Further particulars and tender documents 
from the Engineer to the Board, Sefton 
St, Blackpool. Tenders must be received not 
later than 15 Feb., 1961. (T 359) 





NESTON URBAN DISTRICT COUNCIL 


Electrical Installation in Pre-War Council 
Dwellings 
IXED-PRICE TENDERS are invited for 
the execution of electrical installation 
work to 82 pre-war Council dwellings at 
Neston, Wirral, Cheshire. 

Copies of the General Conditions, Specifi- 
cations, Drawings and Form of Tender may 
be obtained from the Surveyor to the 
Council at the address given below upon 
payment of a deposit of £2 2s, to be re- 
funded on receipt of a bona-fide tender and 
return of all documents. Cheques should be 
made payable to Neston Urban District 
Council. 

Tenders, to be returned with price 
schedules in the envelope provided, not 
bearing any name or mark to indicate the 
sender, must reach the undersigned not later 
than Friday, 10 Feb., 1961. 

The Council do not bind themselves to 
accept the lowest or any tender. 

F. H. D. HARTMAN, 
Clerk of the Council. 
Town Hall, 
Neston, 
Wirral, 


Cheshire. (T 331) 





APPOINTMENTS VACANT 








4 


CENTRAL ELECTRICITY GENERATING BOARD 
South Western Division 
FOURTH ASSISTANT ENGINEER 
Vacancy No. ET/AV/12/61. 
I EQUIRED in the System Operation 
Department at Divisional Head- 
quarters, near Bristol. 


Superannuation Scheme. rw? N.J.B. 
Class BX, Grade 11, Scale 8, £855/£1,165 
per annum. 

Applicants should have had a_ good 
eneral and technical education to Higher 
Rational Certificate standard with an apti- 
tude for mathematics. Steam generating 
station experience is desirable. uties in- 
clude general and statistical work relating 
to the operation of the Grid Control Room. 
Some day/evening shift duties in the Con- 
trol Room may be required, for which the 
10% shift allowance (minimum of £90) 
would be paid. : 

Applications on form AE6/ACT_obtain- 
able ssc the Divisional Secretary, 26 Oak- 
field Rd, Bristol, 8, should be completed 
and returned by 31 Jan., 1961. 386) 


NORTH OF SCOTLAND HYDRO-ELECTRIC BOARD 
Northern Area 
AGRICULTURAL ASSISTANT 
, A are requested for the 
i appointment of Agricultural Assistant 
in the Northern Area, N.J.C. 4 or 5, £890/ 
£1,140 per annum, placing dependent upon 
qualifications and experience. 

Applicants should have experience in 
advising farmers on agricultural and horti- 
cultural matters. Electrical training will be 
considered an advantage ; as also will experi- 
ence in selling to all classes of consumers. 

Applications should be submitted on stan- 
dard application form, obtainable from the 
Area Manager, by 31 Jan., 1961. 
Area Office, 

Church St, 
Dingwall. 





(T 351) 
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MIDLANDS 
ELECTRICITY 
BOARD 





PPLICATIONS are invited for the 
+i following superannuable posts: 
Birmingham & District Sub-Area 
THIRD ASSISTANT ENGINEER 
(COMMON SERVICE CONTROL SECTION, 
BIRMINGHAM AND DISTRICT SUB-AREA 
AND MIDLANDS DIVISION) 


Duties involve assisting in the control, 
whilst on shift, of all operations on the 
Sub-Area high voltage and medium voltage 
systems and control functions in connection 
with the operation of plant in Hams Hall 
“A” and “B” Generating Stations, Nechells 
Generating Station and 132 kV bulk supply 
points. Technical qualifications desirable. 
Salary: £1,350/£1,500 per annum, plus shift 
enhancement when appropriate (N.J.B. Grade 
N.10). Apply, by letter, within 14 days, 
Stating age, experience, present position and 
salary, to Emil Braathen, Sub-Area Manager, 
Midlands Electricity Board, 14 Dale End, 
Birmingham 4, 

Central Gloucestershire Sub-Area 
THIRD ASSISTANT ENGINEERS (CONTROL) 
(TWO) (HEADQUARTERS) 

The successful applicants will be required 
to take full shift responsibilities for all 
functions associated with high voltage system 
control. Applicants should have had sound 
technical training together with experience 
of switching operations and maintenance 
work on H.V. distribution equipment. Tech- 
nical qualifications desirable. Salary: £1,115/ 
£1,245 per annum (N.J.B. Grade K.10), plus 


10% shift enhancement. Apply, by letter, 
within 14 days, stating age, experience, 
qualifications, present position and salary, 


to Mr S. Raybould, Sub-Area Manager, 
Midlands Electricity Board, Eastern Ave, 
Gloucester. 
South Staffs & North Worcs Sub-Area 
THIRD ASSISTANT DISTRICT COMMERCIAL 
ENGINEER (WEDNESBURY) 


Applicants should have had experience in 
the installation of electrical equipment and 
of preparatory work connected therewith. 
The successful applicant will be required 
to assist in all aspects of the commercial 
activities of the District, particularly in the 
planning and installation of space heating 
equipment for all purposes and load de- 
velopment generally. Possession of O.N.C. 
(Electrical) will be the minimum requirement. 
Salary: £1,040/£1,165 per annum (N.J.B. 
Grade J.10). 

GENERAL ASSISTANT DISTRICT ENGINEER 
(WEDNESBURY) 


Agpienste should have suitable technical 
ualifications and training in engineering 

uties associated with electricity distribution 
systems. be og’ £715/£805 per annum 
(N.J.B. Grade J.15), 

Apply, by letter, within 14 days, stating 
age, experience, present position and salary, 
to Mr H. A. P. Caddell, Sub-Area Manager 
(Ref. EMI/SEC), Midlands Electricity Board, 
P.O. Box No. 9, Toll End Rd, Tipton, Staffs. 

Worcester & District Sub-Area 

THIRD ASSISTANT DISTRICT ENGINEER 

(EVESHAM) 


Applicants should have had experience in 
the construction and maintenance of high 
and medium voltage distribution systems. 
Technical qualifications desirable. Salary: 
£890/£1,015 per annum (N.J.B. Grade F.9). 
Apply, by letter, within 14 days, stating age, 
qualifications, experience, present position 
and salary, to tr J. Johnston, District 
Manager, Midlands Electricity Board, 64 
High St, Evesham, Worcs. 

F. W. CATER, 
Secretary. 


(T 357) 





Advertisements should be sent to the Classified Advertisement Dept., Electrical Times, Sardinia House, Sardinia 
Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. Official Displayed Advertisements 


are charged at 46s. per inch, and”all other classified advertisements at 3s. 6d. 
four insertions at twice the single insertion rate. Fee for Box Number a 


r line. Situations Wanted 
postage on replies 2s. 
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THE NORTH WESTERN ELECTRICITY BOARD 
SECOND ASSISTANT ENGINEER 
(SYSTEM PLANNING) 

SUB-AREA ENGINEERING DEPARTMENT 
PRESTON 


Alam oe should be experienced in 

estimating and designin: ening 
pal an od overhead and undergroun 
sysiems up to 33 kV, including substation 
layouts, network calculations, protective 
equipment, preparation of specifications and 
the evaluation of tenders. 

Preference will be given to applicants who 
ate Corporate Members of Institution 
of Electrical —sggage or who hold equiva- 
lent qualifications 

Salary Scale: £i, 535/£1720 p.a. Grade L.6. 
N.J.B. Conditions. 

Applications on forms to be obtained 
from the Manager, No. 4 Sub-Area, The 
North Western Electricity Board, 40-41 Lune 
St, Preston, and returned to him by 31 Jan., 
1961. 

FOURTH ASSISTANT DISTRICT ENGINEER 
ROCHDALE DISTRICT 

The duties will include assistance in the 
operation, maintenance and —— of 
substations and H.V. and L.V. underground 
and overhead mains, fault location and 
the general maintenance of supply in the 
District. The successful applicant will be 
required to undertake standby duties. 

Preference will be given to applicants who 
hold the H.N.C. in Electrical Engineering. 

Salary Scale: £890/£1,015 p.a. Grade H.11. 
N.J.B. Conditions. 

Applications on forms to be obtained 
from the Manager, No. 5 Sub-Area, The 
North Western Electricity Board, Jubilee St, 
Blackburn, and returned to him by 31 Jan., 
1961. (T 348) 
NORTH WEST METROPOLITAN REGIONAL 

HOSPITAL BOARD 
I EQUIRED: 
ENGINEERING DRAUGHTSMAN 
(ELECTRICAL AND HEATING AND 
VENTILATING) 

Grade 1, £1,050/£1,300. 

Grade Ii, £899; £1,060. 

Grade III, £570/£890. 

Applicants for Grades { and II should 
preferably have H.N.C. in Electrical or 
Mechanical Engineering- as appropriate or 
in the case of Heating and Ventilating 
Draughtsmen Sections A and B of I.H.V.E. 
examination. 

Applicants for Grade III should have 
three years’ practical and theoretical training 
and be interested in design as distinct from 
installation-on-site work. Those appointed 
will normally be engaged on design of 
engineering works and be responsible for 
the preparation of tender drawings and 
specifications under the direction of a pro- 
fessional engineer. 

Posts are permanent 

Apply, stating age, 
dates) and experience, 
referees, to Secretary, North West Metro- 
politan Regional Hospital Board, 40 East- 
bourne Terr, W.2, quoting reference 885 
(Electrical) or 886 (Heating and Ventilating). 

(T 352) 





Salary scales: 


and superannuable. 
qualifications (with 
with names of two 


MERSEYSIDE “AND NORTH WALES 
ELECTRICITY BOARD 
THIRD ASSISTANT ENGINEER 
(PROTECTION) 


| EQUIRED in the Board’s No. 2 Sub- 

Area. Salary within range £1, 190/£1, 325 
per annum (N.J.B. L/10). 

Applicants should have had experience in 
testing and commissioning H.V. electrical 
plant ard associated protective gear, possess 
the ability readily to interpret wiring dia- 
grams and have knowledge of calculations 
required to determine protective relay set- 
tings. An appropriate technical qualification 
is desirable. 

Appointment subject to medical examina- 
tion. Pension Scheme. 

Application forms obtainable from the 
Manager, No. 2 Sub-Area, Sandiway Hse, 
Northwich, Cheshire. Closing date: 2 Feb.. 
1961. (T 368) 


PPLICATIONS are invited for the 

following tments. The success- 

ful candidates will be required to contribute 
to a mgs og scheme and may 

required to undergo a medical examination. 


Area Headquarters 
FOURTH ASSISTANT ENGINEER 
(COMMERCIAL) 
PLANNING, POLICY AND DEVELOPMENT 
SECTION 
8/61.R. 
Applications are invited for the above 
position at Eastern Electricity Headquarters 
at Wherstead, near Ipswich. Candidates 


should preferably have technical qualifica- 
tions and some practical experience of de- 
signing and installing electric space heating 
and water heating systems. Experience of 
non-electric heating systems will be an 
advantage. 

The. successful applicant will be required 
to assist the Heating Engineer in the 
development of space and water heating 
techniques, systems and appliances,. to pre- 
one technical reports on laboratory and 
eld investigations including original work 
on off-peak uses of electricity. He may also 
assist with other similar work of the section. 

Salary in accordance with N.J.B. Grade 
11, Class BX, Schedule B: 


From 1 July, 1960 to 30 June, 1961, 
£855 /£1,165. 

From 1 ree 1961, to 30 June, 1962, 
£900 / £1,165. 


This appointment presents an opportunity 
to gain valuable experience which could 
fit the successful applicant for promotion 
to more senior commercial posts in the 
Area. 

Apply by letter to The Chief Commercial 


Officer, P.O. Box 40, Wherstead, Ipswich, 
Suffolk, by 10 Feb., 1961. 
Chilterns Sub-Area 
DEMONSTRATOR 
BEDFORD DISTRICT 
7/61.R. 
Candidates should have had domestic 
science training including electrical house- 
craft; should preferably hold the E.A.W. 


Certificate and be competent to plan and 
give cookery demonstrations including lec- 
tures and advice to consumers on the 
utilisation of domestic electrical apparatus. 
Previous experience in an electricity show- 
room is desirable. 

Salary: N.J.C. Grade 1 (£600/£700). 

Apply by letter to the Manager, Bedford 
District, Eastern Electricity Board, Prebend 
St, Bedford, by 17 Feb., 1961. (T 0 


SOUTHERN. “ELECTRICITY BOARD 
SENIOR DRAUGHTSMAN 
(Z.1304) 
{UB-AREA Engineering Department of 
No. 2 (Newbury) Sub-Area. Salary: 
N.J.B. Class M, Grade 13 (£1,040 £1,165 per 
annum). N.J.B. Conditions of Service. 
Applicants should have the necessary 
technical knowledge and experience to en- 
able them to prepare working specifications 


and drawings for substations of all types 
operating at 33 kV and below. 

ASSISTANT ENGINEER 
(MAINTENANCE AND OPERATION) 
(Z.1303) 

Swindon District of No. 2 (Newbury) 
Sub-Area. Salary: N.J.B. Class G, Grade 10 


(£890/£1,015 per annum). N.J.B. Conditions 
of Service. 

The duties of the post will be to assist 
with the maintenance and operation of 
H.V,. L.¥V. distribution mains and sub- 
stations and with minor construction work. 
A technical training to H.N.C. standard and 
experience of similar work are required. A 
regular users car allowance will be available. 

The successful candidates for the above 
appointments will be required to contribute 
to the Electricity Supply (Staff) Superannu- 
ation Scheme, if eligible. 

Applications on forms obtainable from 
the Sub-Area Secretary, 7 Oxford Rd, New- 
bury, Berks, and returned to him, quoting 
the appropriate “Z”’ number, not later than 
30 Jan., 196 (T 375 
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DESIGN, PLANNING AND CONSTRUCTION 
SENIOR ENGINEER 


ANTED, one senior engineer to take 

charge of the design, planning and 
construction of the electrical transmission 
and distribution systems of the Department 
of Electricity, Water and Gas in Kuwait- 
Arabian Gulf. Minimum technical qualifi- 
cations: University degree in_ electrical 
engineering or corporate membership of the 
Institution of Electrical Engineers. Appli- 
cants must have had at least 10-15 years’ 
experience in a large supply a’ 
on design, construction and operation 
substations and networks up to 33 kV. 
Applicants must be fluent in the English 
language. 
SALARY: 

2,925 Indian rupees per month, rising to 
3,675 rupees (£1=13-38 Rs). In addition a 
technical allowance of 730 rupees per month 
will be granted. Extent of contract is two 
years, liable for renewal annually. 
FACILITIES GRANTED: 

1. Free furnished married accommodation. 

2. Car allowance. 

3. 15 days’ annual leave with full pay in 
the first year and 40 days for each subse- 
quent year, 

4. Air passage out and home at the begin- 
ning and termination of service. 

A gratuity at the rate of 8% of the 
annual salary for each year of service. 

6. Free medical attention. 

7. No income tax. 

8. All applications containing the required 
details should be addressed to H.E. The 
President of the Department of Electricity, 
Water and Gas, Kuwait-Arabia, coupled 
with copies of all the necessary certificates ; 
originals should be kept until they are 
requested by the Department. The latest date 
for accepting applications will be 20 Feb., 

61. 


President, 
Dept. of Electricity, Water and ho 
T 395) 





LONDON ELECTRICITY BOARD 
ENGINEERING DRAUGHTSMAN 


PPLICATIONS are invited for the 
4 above position in the Boards Western 
District at 154 Uxbridge Rd, Shepherds 
Bush, W.12 

Candidates should have a good general 
and technical education and be in possession 
of the Ordinary National Certificate, be 
neat and capable draughtsmen and be 
experienced in one or more of the following 


subjects: Drawing Office routine, electrical 
diagrams, layout of plant in transformer 
chambers, mains survey and recording of 


mains work. A knowledge of building con- 
struction would be an advantage. 

The post is graded under Schedule A of 
the National Joint Board Agreement as 
Class H, Grade 13, £815'£920 per annum, 
inclusive of London Allowance. 

Applications stating age, details of experi- 
ence, qualifications, etc., should be addres-ed 
to the Manager at the above address, within 


10 days of the publication date of this 
notice. Please quote ref.: PER/V a ys 
376) 





CENTRAL ELECTRICITY GENERATING BOARD 
Midlands Division 


DEPUTY POWER STATION 
SUPERINTENDENT 


| EQUIRED for Nechells “A’ and “B” 

Power Stations. N.J.B. service con- 
ditions, superannuable appointment, salary 
in accordance with Schedule A, Grade K2, 

£1,920/£2,085 per annum, 

Candidates should have a wide experience 
in the operation and maintenance of a large 
modern power station and should have 
sound administrative ability. The possession 
of a University degree in engineering or 
corporate membership of the Institution of 
Electrical or Mechanical Engineers will be 
an advantage. 

Apply. quoting vacancy No. 8/61MD on 
form AE6 available from the Station Super- 
intendent, Nechells Power Station, off Aston 
Church Rd, Nechells, Birmingham 7, to 
whom they should be returned, to arrive 
not later than 3 Feb., 1961. (T 384) 
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CENTRAL ELECTRICITY GENERATING BOARD 
East Midlands Division 
ASSISTANT ENGINEER (EFFICIENCY) 
HIGH MARNHAM POWER STATION 
Vacancy No. 1/61. 


PPLICATIONS are invited for the 
£1. position of Assistant Engineer (Effi- 
ciency) at High Marnham Power Station, 
near Newark, Notts. toe 

Applicants should have held a position of 
responsibility in a modern — station 
and should have received a t orough prac- 
tical and theoretical training. ‘ 

Preference will be given to candidates 
who are Corporate Members of a _o 
nised professional institution or who hold 
qualifications leading to such membership. 

Salary will be in accordance with Class 
M, Grade ® (£1,440/£1,610 per annum) of 
the National Joint Board Agreement. | 

Closing date for receipt of applications: 
27 Jan., , 

ASSISTANT ENGINEER (PLANNING) 
HIGH MARNHAM POWER STATION 
Vacancy No. 2/61 

Applications are invited for the position 
of Assistant Engineer (Planning) at High 
Marnham Power Station, near Newark, 
Notts. it 

Applicants should have held a position of 
responsibility in a modern power station 
and should have received a thorough prac- 
tical and theoretical training. 

Preference will be given to candidates 
who are Corporate Members of a recog- 
nised professional institution or who hold 
qualifications leading to such membership, 
and candidates should have a clear and 
objective approach to power station plan- 
ning problems. 

Salary will be in accordance with Class 
M, Grade 8 (£1,440/£1,610 per annum) of 
the National Joint Board Agreement. 

Closing date for receipt of applications: 
27 Jan., 1961. 

ASSISTANT SHIFT CHARGE ENGINEER 

WARWICK POWER STATION 
Vacancy No. 3/61. 


Applications are invited for the position 
of Assistant Shift Charge Engineer at 
Warwick Power Station, Emscote Rd, 
Warwick. 

Applicants should preferably hold the 
Higher National Certificate and have had 
experience in a modern power station. 

Salary will be in accordance with Class 
E, Grade 9 (£825/£940 per annum) of the 
National Joint Board Agreement, plus shift 
allowance. 

Closing date for receipt of applications: 
27 Jan.., . 

GENERAL ASSISTANT ENGINEER 
(CHEMIST) 
HIGH MARNHAM POWER STATION 
Vacancy No. 5/61. 

Applications are invited for the position 
of General Assistant Engineer (Chemist) at 
High Marnham Power Station, near 
Newark, Nots. 

Candidates should possess the Ordinary 
National Certificate in Chemistry as a mini- 
mum qualification, and should have had 
previous experience in the analysis and 
testing of coal, water and oil, preferably in 
a power station laboratory. 

The salary will be within the range £625 
£805 per annum of the National Joint 
Board Agreement. 

Closing date for receipt of applications: 
3 Feb., 1961. 

ASSISTANT MAINTENANCE ENGINEER 

(ELECTRICAL) 
HIGH MARNHAM POWER STATION 
Vacancy No. 6/61. 

Applications are invited for the position 
of Assistant Maintenance Engineer (Electri- 
cal) at High Marnham Power Station, near 
Newark, Notts. 

Applicants should have received a sound 
training in Electrical Engineering. é 

Previous experience in electrical mainten- 
ance, and a knowledge of planning proce- 
dure is desirable. 

Salary will be in accordance with Class 
M, Grade 8 (£1,440/£1,610 per annum), of 
the National Joint Board Agreement. 

. Closing date for receipt of applications: 
3 Febd., ‘ 
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These appointments will be pensionable 
within the terms and conditions of the 
Electricity Supply (Staff) Superannuation 
Scheme. : 

Applications should be submitted on the 
official form AE6/ACT, which may be 
obtained from the Station Superintendent 
concerned, and should be returned to him 


by the date stated. 
O. S. WOODS, 


Divisional Controller. 

(T 390) 
THE EAST MIDLANDS ELECTRICITY BOARD 

Lincolnshire Sub-Area 
SECOND ASSISTANT ENGINEER 
(METERS) 
Vacancy No. 3/61. 
QA! ARY: N.J.B. Class K, Grade 6, 
h £1,440/£1,610 per annum. 

Candidates must be fully experienced in 
the operation of modern Class “A" Meter 
Testing Stations dealing with all types of 
A.C. meters, demand indicators, instruments, 
timeswitches, instrument transformers and 
protection relays and to assist with all 
metering work in the Sub-Area. 

Candidates should possess a_ Higher 
National Certificate in Electrical Engineer- 
ing, or an equivalent qualification, and have 
a sound knowledge of all matters relating 
to meter engineering. Experience on outside 
testing and operations would be an advant- 
age. 





THIRD ASSISTANT ENGINEER 

(OPERATION, MAINTENANCE AND TEST) 

Vacancy No. 4/61 

Salary: N.J.B. Class K, 
£1,190/£1,325 per annum. 

Candidates should have a good technical 
training and possession of a_ technical 
qualification equivalent to the Higher 
National Certificate in Electrical Engineering 
would be an advantage. 

Applicants should have practical experi- 
ence in the operation of urban and rural 
overhead and underground distribution sys- 
tems up to and including 33 kV and a 
general knowledge of maintenance of 
switchgear, transformers and auxiliary equip- 
ment. The duties will include fault location 
and experience of this would be an added 
advantage. 

The ability to drive a motor vehicle is 
essential and the person appointed will be 
required to reside in or near Grantham. 

Applications for the above vacancies 
should be forwarded to the Manager, Lin- 
colnshire Sub-Area, North Hse, Grantham, 
Lincs., within 14 days of the date of this 
advertisement. 

Derby and Burton Sub-Area 
THIRD ASSISTANT DISTRICT ENGINEER 
UTTOXETER DISTRICI 
Vacancy No, 7/61. 

Salary: N.J.B. Class D, 
£765 £870 per annum. 

Candidates should have practical experi- 
ence in the construction, operation and 
maintenance of overhead and underground 
distribution systems up to and including 

kV 


Grade 9, 


Grade 9, 


drive a motor vehicle is 


Ability to 
essential and the successful candidate will 
be required to reside in Uttoxeter and to 


undertake standby duties at some future 
date. 

Applications should be forwarded to the 
Manager, Derby and Burton Sub-Area, 
Electricity Offices, Irongate, Derby, in an 
envelope marked “Third Assistant District 
Engineer—Uttoxeter,” within 14 days of 
the date of this advertisement. 

Mansfield and North Nottinghamshire 

Sub-Area 
THIRD ASSISTANT ENGINEERS (FIVE) 
(CONTROL) 
SUB-AREA HEADQUARTERS 
Vacancy No. 8/61 

Salary: N.J.B. Class K, Grade Il, 
£1,040/£1,165 per annum, rising to Class K, 
Grade 10, £1,115/£1,245 per annum when 
full control duties are undertakeu.. Both 
grades subject to 10% shift enhancement 
when on shift duty. 
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The successful my ye will eventually 
be required to take full shift responsibilities 
for all functions associated with high voltage 
system control. 

Applicants should have sound technical 
training, together with experience of switch- 
ing operations and load control on H.V. 
Transmission and Distribution Systems. 

Applications should be forwarded to the 
Manager, Mansfield and North Nottinghani- 
shire Sub-Area, Lime Tree Pl, Mansfield, 
Notts, within 14 days of the date of this 
advertisement, 

Ilkeston and North Derbyshire Sub-Area 
THIRD ASSISTANT DISTRICT COMMERCIAI 

ENGINEER 
CHESTERFIELD DISTRICT 
Vacancy No. 9/61. 

Salary: N.J.B. Class G, 

£890/£1,015 per annum. 
_ The duties of the successful candidate will 
include the preparation and execution of 
standardisation schemes and also Commer- 
cial, Domestic and Rural Development. 

Applications should be forwarded to the 
Manager, Chesterfield District, Electricity 
Offices, 172 Chatsworth Rd, Chesterfield, 
within 14 days of the date of this advertise- 
ment. (T 389) 


CENTRAL ELECTRICITY GENERATING BOARD 
South Wales Division 

A PPLICATIONS are invited for the 
41. following superannuable N.J.B. appoint- 
ments in the South Wales Division: 

ASSISTANT SHIFT CHARGE ENGINEER 
USK MOUTH “A” POWER STATION 
WEST NASH, NEAR NEWPORT, MON 
Vacancy No. 8/ET/61 

Salary: Schedule A, Class K, Grade 8, 
Scale 11, £1,275/£1,410 per annuin, plus 
10% shift enhancement. 

ASSISTANT SHIFT CHARGE ENGINEER 

ROGERSTONE POWER STATION 
NEAR NEWPORT, MON 
Vacancy No. 9/ET/61 

Salary: Schedule A, Class G, Grade 8, 
Scale 8, £1,040/£1,165 per annum, plus 10% 
shift enhancement. 

Applicants should possess H.N.C. or 
equivalent qualifications, and have had 
operating experience in a modern power 
station. 


Grade 10, 





RE-ADVERTISEMENT 
FOURTH ASSISTANT ENGINEER 
(CONSTRUCTION SECTION) 
TRANSMISSION DEPARTMENT 
DIVISIONAL HEADQUARTERS, CARDIFF 
Vacancy No. 10/ET/61 

Salary: Schedule B, Class AX, Grade 9, 
Scale 9, £1,095/£1,245 per annum; Grade 
10, Scale 8, £935'£1,165 per annum; Grade 
11, Scale 7, £855/£1,090 per annum, accord- 
ing to qualifications and experience. 

Applicants should possess H.N.C. (Elec- 
trical) or equivalent qualification, and have 
had experience in the construction or main- 
tenance of 132 kV _ substation plant, or 
overhead lines. 

Previous applicants need not re-apply. 

Special applications forms obtainable from 
Secretary, South Wales Division, Central 
Electricity Generating Board, Twyn-y-fedwen 
Rd. Gabalfa, Cardiff, to be returned by 
4 Feb., 1961. (T 379) 


CENTRAL ELECTRICITY GENERATING BOARD 
Southern Division 
ASSISTANT SHIFT CHARGE ENGINEER 
MARCHWOOD GENERATING STATION 
SEC /3.123 

PPLICANTS should have had previous 
i experience in a modern generating 
station, preferably one with high operating 
temperatures and pressures. 

Preference will be given to those possess- 
ing qualifications leading to Corporate 
Membership of a_ recognised professional 
engineering institution, or equivalent quali- 
fications. 

Salary: N.J.B. L.8, £1,350/£1,500. 

Special application forms {not AE6/ACT) 
obtainable only from Divisional Secretary. 
111 High St, Portsmouth, should be re- 
turned by 31 Jan., 1961. (T 382) 
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CENTRAL ELECTRICITY GENERATING BOARD 
East Midlands Division 
SENIOR CIVIL ENGINEERING AND 
BUILDING DRAUGHTSMAN 
FOURTH ASSISTANT ENGINEER 
DRAWING OFFICE 
DIVISIONAL HEADQUARTERS 
Vacancy No. 4/61. 


PPLICATIONS are invited for the 

position of Senior Civil Engineering 

and Building Draughtsman (Fourth Assistant 

Engineer) in the drawing office at this 
Divisional Headquarters. 

Applicants for this appointment should 
have suitable technical training and 
thoroughly conversant with the design and 
detailing of civil and building works, in- 
cluding R.C. structures and foundations. A 
knowledge of structural steelwork will be 
an advantage. 

The work is associated with H.V. sub- 
stations and generating stations. 

Salary will be in accordance with Class 
BX, Grade 9 (£1,005/£1,325 per annum), of 
Schedule B of the National Joint Board 
Agreement. 

Closing date for receipt of applications: 
27 Jan., 1961 

This appointment will be pensionable 
within the terms and conditions of the 


Electricity Supply (Staff) Superannuation 
Scheme. 


Applications should be submitted on the 
offictal form AE6/ACT which may be 
obtained from the Divisional Establishments 
Officer, Central Electricity Generating Board, 
East Midlands Division, P.O. Box 25, Barker 
Gate, Nottingham, and should be returned 
to the undersigned by the date stated. 

O. S. WOODS, 
Divisional Controller. 
(T 391) 





GOVERNMENT OF JAMAICA 
ENGINEER (REFRIGERATION) 


( UALIFICATIONS: Candidates, up 

to 50 years, must have passed or 
be exempt from the Associate Member- 
ship examination of the Institution of 
Electrical Engineers or the Institution 
of Mechanical Engineers or possess 
equivalent qualification in refrigeration 
engineering, and must have had experi- 
ence relevant to the duties. 


Duties: To design and supervise 
the construction and maintenance of 
Government air-conditioning and re- 
frigeration installations. 


Terms of Appointment: Contract for 
three years. Salary: £1,750 a year. 
Gratuity £350 a year. Free passages. 
Rented quarters. Generous leave. 


Write to Director of Recruitment, 
Colonial Office, London, S.W.1, givin 
full names, age, qualifications an 
gg quoting BCD 112/32/024/ 


(T 373) 





SOUTH WESTERN ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following positions: 
THIRD ASSISTANT ENGINEER 
(DRAWING OFFICE) 
SOMERSET GROUP 


Salary according to Class J, Grade 9, 
Salary Scale 9, £1,115/£1,245 per annum, of 
the N.J.B. Agreement. 

The successful candidate will be respon- 
sible for the design and layout of 33/11 kV 
substations and be expected to take charge 
of the day-to-day running of the Grou 
Drawing Office. He will be responsible, if 
required, for the training of Junior 
Draughtsmen and Apprentices. 

The possession of a Higher 
Certificate in Electrical 
desirable. 

Applications to be made on Standard 
Form AE6/ACT OBTAINABLE BY POST- 


continued In next column 
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CARD ONLY from the Group Adminis- 
trative Officer, South Western Electricity 
Board, Priorswood Rd, Taunton. Closing 
date for receipt of completed applications 
is 4 Feb., 1961. 
THIRD ASSISTANT DISTRICT ENGINEER 
(PLANNING) 
TAUNTON 


Salary according to Class G, Grade 9, 
Salary Scale 7, £965/£1,090 per annum, of 
the N.J.B. Agreement. 

The successful candidate will be required 
to carry out the constructional planning of 
11 kV/L.V. rural development and system 
reinforcement schemes associated with a 
large urban and rural distribution network 
and to liaise with the Post Office and Local 
Authorities. 

Applicants should be capable of carrying 
out survey work and the preparation of 
profiles, pole and material schedules. 

Possession of the Higher National Certifi- 
cate in Electrical Engineering will be an 
advantage. 

Applications to be made on Standard 
Form AE6/ACT OBTAINABLE BY POST- 
CARD ONLY from the District Manager, 
South Western Electricity Board, The Parade, 
Taunton. Closing date for receipt of com- 
pleted applications is 4 Feb., 1961. (T 385) 


THE NORTH EASTERN ELECTRICITY BOARD 
PPLICATIONS are invited for the 
<\ following appointments : 
Wear Sub-Area 
SECOND ASSISTANT DISTRICT ENGINEER 
CROOK DISTRICT 
Salary: Schedule A, Class E, Grade 7, 
£965/£1,090. NJ.B. Conditions of Service. 
THIRD ASSISTANT DISTRICT ENGINEER 
DURHAM DISTRICT 


Salary: Schedule A, Class G, Grade 9, 
£965 /£1,090. NJ.B. Conditions of Service. 

Applicants for the above vacancies should 
be suitably qualified engineers and must 
have had sound practical training and ex- 
perience in the construction, operation and 
maintenance of H.V., M.V. and L.V. over- 
head and underground distribution net- 
works, substation plant and auxiliary equip- 


ment. 
Tees Sub-Area 
DEMONSTRATOR 
REDCAR DISTRICT 


Salary: Grade 1, £600/£700. N.J.C. Con- 
ditions of Service. ss 

Applicants should be qualified to advise 
generally on the utilisation of electrical 
domestic appliances, give public demonstra- 
tions and assist in showroom duties. The 
possession of an E.A.W. certificate or 
equivalent Domestic Science qualification 
would be an advantage. 

Applications stating age, qualifications 
and experience to be received by Assistant 
Secretary (Establishments), The North 
Eastern Electricity Board, G.P.O. Box No. 
117, Carliol Hse, Newcastle upon Tyne 1, 
within ten days of the appearance of this 
advertisement. (T 388) 


NORTH OF SCOTLAND HYDRO-ELECTRICITY 
BOARD 








THIRD ASSISTANT ENGINEER 
(SYSTEM CONTROL) 


PPLICATIONS are invited for the 

above appointment at Central Control, 
Pitlochry. Applicants should have minimum 
technical qualifications of Higher National 
Certificate standard, and should preferably 
have had power station and 132 kV system 
operation experience. 

Salary: N.J.B. Class AX, Grade 8, Scale 
10 (£1,105/£1,325 per annum) plus 10% 
allowance for shift duties. Placing on the 
salary scale will be in accordance with ex- 
perience and qualifications. Tenancy of a 
house may be available to the selected 
applicant. 

Application forms obtainable from_ the 
Senior Operation Engineer, North of Scot- 
land Hydro-Electric Board, Port-na-Craig, 
Pitlochry, Perthshire, should be returned by 
31 Jan., 1961. (T 387) 





Electrical Times, 19 January, 1961 


SOUTH EASTERN ELECTRICITY 
ASSISTANT ENGINEER 
(OPERATION AND MAINTENANCE) 
CROYDON AND WEST KENT 
HEADQUARTERS 
RAT Any: N.J.B. Class K, Grade 10, 
b £1,165/£1,295 p.a., including London 
allowance. Superannuable. Applicants should 
foes be corporate members of the 
nstitution of Electrical Engineers and 
should have had experience in the operation 
and maintenance of distribution systems up 
to and including 33 kV. Applications, quot- 
ing ET and naming two referees, on forms 
from the Croydon and West Kent Manager, 
Seeboard, Electric Hse, Wellesley Rd, 

Croydon, by 1 Feb., 1961. 
GEORGE WRAY, 
Secretary. 
(T 378) 





THE NUCLEAR POWER GROUP 


requires 


ELECTRICAL 


and 


MECHANICAL ENGINEERS 


The Group, now actively engaged on 
the construction of four major nuclear 
power stations as well as designs for new 
plants in the United Kingdom and over- 
seas, invites a from engineers 
suitably qualified for the following 
positions : 

REACTOR CONTROL SYSTEMS 

One Electrical Engineer to design reactor 
control equipment where very high stan- 
dards of reliability are essential. Candi- 
dates should have a Degree in Electrical 
Engineering and several years’ experience 
on medium size rotating and static elec- 
trical plant. Experience in the design of 
industrial servo and precision motor 
control systems would be an advantage. 


REACTOR CORE DESIGN 

(a) One Mechanical Engineer for heat 
transfer, stress and energy storage calcu- 
lations associated with graphite in reactor 
cores. Candidates should have two-three 
years’ industrial experience and an 
Engineering Degree. 


(b) One Mechanical Engineer for the 
mechanical design of reactor core struc- 
tures and associated components. In this 
work many novel problems have to be 
solved and it gives considerable scope 
for originality and initiative. Candidates 
should have a degree in Mechanical 
Engineering and several years’ industrial 
design experience. 


BURST FUEL CARTRIDGE 
DETECTION 


One Electrical or Mechanical Engineer 
for the design of monitoring equipment 
for the detection of Burst Fuel Cart- 
ridges. Candidates should have an 
Engineering Degree or equivalent qualifi- 
cation and at least three years’ experience 
in medium or light precision engineering. 


REACTOR INSTRUMENTATION 

One Instrument Engineer for the design 
of instrumentation schemes for nuclear 
power stations including comprehensive 
temperature and neutron flux measurin 
schemes. Candidates should have severa 
years’ industrial instrumentation ex- 
perience. 


The Company operates a Contributory 
Pension Scheme and assistance with 
house purchase is given to married men. 


Applications, giving full details of age, 
qualifications and experience, should 
addressed to: 
The Personnel Manager, 
The Nuclear Power Group, 
Radbroke Hall, 
Knotsford, 
Cheshire. 


Quoting reference ET/ELEC/23. 








(T 354) 
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PIONEER ELECTRIC 
CANADA SWITCHGEAR 


Senior transformer design engineer 
wanted. Minimum education, H.N.C. in MANAGER 
Electrical Engineering. Minimum experi- 
oy ten years in design of 5 kVA to 
~ wih transformers. : A switchgear engineer is required to be responsible for the commercial, 
Switchgear design engineer wanted. ek ol june I of Seitiaieais 
Minimum education H.N.C. in Electrical technical and production control of the Switchgear Department of a 
Engineering. Minimum experience | five company in Calcultta producing industrial switchgear up to I1 kV. 
years or more in design of metalclad 
and metal enclosed switchgear up to mee 
15 kV with some knowledge of high This is a responsible and permanent appointment with 
voltage circuit-breakers preferred. . 
. ah F prospects of substantial advancement. Extensive factory expansion is pro- 
Pleasing personalities and_ energetic ie ; nal, 
attitudes essential. Positions of particular grammed to meet the opportunities existing in India. 
interest to young engineers desiring to 
join a new and rapidly expanding aie eae Re ole 3 . f 
organisation where working conditions you are interested you are invited to send details of 
and job opportunities are good. your qualifications, experience and present salary, in confidence, to the 
Attractive salaries, depending on quali- Virerine 4 poe pr kt 3 cee ‘ “<. 
fications. Full details re education and rector and General Manager, Johnson and Phillips Limited, Charlton, 
experience to Pioneer Electric Ltd., 1 London, S.E.7. (T 369) 
Rockwood Pi, Winnipeg 19, Manitoba, 
Canada. (T 283) 











CABLE JOINTER PHILIPS ELECTRICAL LIMITED 


Brush Electrical Engineering Co. require a 
fully skilled CABLE. JOINTER (up 
ully skille LE FR (up 
to 33 kV) for outdoor work on LIGHTING ENGINEER 


Switchgear Erection, etc. Applicants : , ; ; : 
must have clean current driving to be based at their South East Regional H.Q. in the West End. 


licence. 
Applications should be sent to: Applicants should be aged 25/35 have good illuminating engineering experience, 
Mr A. Ga a sound ge iz, oe ae and aed ~ a and preferably (but 
: ° mer, not essential) Dip. M.1.E.S. Must have confidence and ability to discuss business 
BRUSH ELECTRICAL ENGINEERING at top level. A clean driving licence is necessary as car provided. A good salary is 
COMPANY LIMITED, offered, the position is progressive and pensionable. 
Loughborough, Leicestershire, 


quoting reference: PL.9908. 


Write in strictest confidence to Personnel Officer, M/575/3, Century House, 
(T 353) Shaftesbury Avenue, W.C.2. (T 


372) 














ENGLISH ELECTRIC 


STAFFORD 


require a number of 


SALES AND CONTRACTS ENGINEERS 


to prepare tenders and specifications and to handle complete contracts in the following Divisions :— 


ELECTRICAL PLANT which comprises comprehensive schemes for rotating electrical plant, and controls associated with various 
process industries such as: sugar, cement, paper, rubber, etc. 

RECTIFIERS which include all rectifier equipment and associated transformers, A.C. and D.C. switchgear, etc. 

TRANSFORMERS at Stafford Works are the larger range of equipment for power distribution and very often include new 
models being produced for the first time. 

SWITCHGEAR comprises both air blast and oil break equipment together with all the control boards and control gear for 
remote operation. 

METAL INDUSTRIES undertake the complete schemes for drives, controls and automation in this branch of industry. 

MINING includes all plant such as winders, haulages, ropeway drives, coal preparation plant, skip and mine car handling 
schemes, etc. 


Applicants for any of the above posts are generally expected to hold Graduate qualifications in Electrical Engineering, 
although full credit will be given to lesser qualified men with the right general experience. In most cases there are excellent 
openings for young applicants without commercial experience who wish to enter this field of engineering. 


The Works is located in a market town, population 44,000, in exceedingly pleasant and open Midland surroundings. 
Communications with other towns and parts of the country are easy, and considerable new housing development is taking place. 
In addition, rented Company property is available to most qualified staff 


If you are interested in any of the above posts, which are permanent and pensionable, or feel that you would like to see 
if we have any more interesting alternatives on the engineering or production side please write, giving full particulars, to 


Department G.P.S., English Electric House, Strand, London, W.C.2. Please quote reference number ET 1297P. 
(T 366) 
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CENTRAL ELECTRICITY GENERATING BOARD 
London Division 


PPLICATIONS are invited for the 
4 following superannuable post. Condi- 
tions of service in accordance with N.J.B. 
Agreement, Schedule B, Salary includes 
London Allowance. Qualifications entitling 
to Graduate Membership of the LE.E. or 
1.Mech.E. an advantage. 
FOURTH ASSISTANT ENGINEER 
MEASUREMENTS SECTION 
ELECTRICAL DEPARTMENT 
CHURCHFIELDS ROAD 
BECKENHAM, KENT 
Vacancy No. 61/23. 

Candidates should have experience of the 
repair, calibration and testing of polyphase 
meters and indicating instruments, together 
with some knowledge of electronic tech- 
niques as applied to metering and measure- 
ment work. H.N.C. will be an advantage. 

Salary: Class BX, Grade 11, £905/£1,215 
or Grade 10, £985/£1,295, per annum 
according to qualifications and experience. 

Applications quoting vacancy number, 
stating age, deiails of education, technical 
qualifications and experience to the Person- 
nel Officer, Central Electricity Generating 
Board, London Division, P.O. Box yi Agee 
Generation Hse, Great Portland St, to 
be received not later than 31 Jan., Toei.” 

360) 





LONDON ELECTRICITY BOARD 
GENERAL ASSISTANT ENGINEER 
PPLICATIONS are invited for the 
above position. Initially the successful 
candidate will be located at 204 Lavender 
Hill, S.W.11 

Applicants should have a sound technical 
education to the standard of the Higher 
National Certificate, and have completed a 
recognised period of training in the Elec- 
tricity Industry, or have equivalent experi- 
ence. 

Pending determination as to the grading 
and salary applicable to the post within the 
National Joint Board Agreement, the pro- 
visional minimum salary will be £685 per 
annum rising to £855 per annum, inclusive 
of London Allowance. 

Applications in writing, should be made 
to the Menager, South Western District, 
204 Lavender Hill, S.W.11, within ten days 
of the publication date of this notice. Please 
quote ref.: PER/V/3183/T. T 362) 





WIREMEN 
Vacancies exist for Wiremen able to 
work from circuit diagrams, and prefer- 
ably with some experience of automatic 
instrumentation. Five-day week. Please 
apply to Director, Research and Develop- 
ment Division, Baird and Tatlock 
(London) Ltd.. 14-17 St. Cross St, 
London E.C.1. (T 279) 





BOROUGH OF BARKING 
Borough Engineer and Surveyor’s 
rtment 


PPLICATIONS are invited for the 
following permanent appointment : 
THIRD ENGINEERING ASSISTANT 
(ELECTRICAL AND MECHANICAL) 
within Grade A.P.T.1. — £645/£815, 
appropriate London Mien gre 

Candidates must have gained experience 
in the installation and maintenance of heat- 
ing and electrical systems after serving as 
an apprentice with a reputable firm. They 
should hold, in whole or in part, the appro- 
priate National Certificate or equivalent 
qualification. 

Local conditions include pleasant modern 
offices in a new Town Hall, and a substan- 
, oly number of Saturday mornings free of 

ut 

_ urther particulars and application forms 

be obtained from the Borough Engineer 
Surveyor, Town Hall, Barking, and 
ouust be returned to the undersigned not 
later than 9 a.m. on Friday = Jan., 1961. 
FARR, 


oe Clerk. 
Town Hall, 
Barking. (T 311) 


CENTRAL ELECTRICITY GENERATING BOARD 
Midlands Division 
ASSISTANT MAINTENANCE ENGINEER 
(ELECTRICAL) 
EQUIRED at Walsall Power Station. 
N.J.B. service conditions, superannuable 
appointment, salary within Schedule A, 
Grade J.7, £1,275 if 410 per annum. 

A sound technical training and practical 
experience in electrical maintenance is re- 
quired, preferably in a modern power station 
and the possession of an appropriate tech- 
nical a will be an advantage. 

Apply, quoting Vacancy No. 5/61MD on 
form AE6, available from the Station Super- 
intendent, Walsall Power Station, Reeds- 
wood La, Birchills, Walsall, Staffs, fo whom 
they should be returned to arrive not later 
than 30 Jan., 1961. (T 361) 


plus 








CHARTERED ELECTRICAL ENGINEER 
required for 
NORTHERN NIGERIA 


A vacancy exists for a Chartered Elec- 
trical Engineer with an hydro-electric 
power undertaking in Northern Nigeria. 
Pleasant climate 4,000 ft above sea level. 
Age 30 to 35. Salary grade: £1,335/£1,565 
according to age, qualification and ex- 
perience. Pension and Life Assurance 
Scheme. Eighteen months’ tours with 
three months’ leave on full salary. Free 
furnished quarters. Free passages self, 
wife and two children, or equivalent 
benefits if children remain at home. 

Write Box F217, c/o Streets, 110 Old 
Broad St, E.C.2. 

(T 394) 
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AIR MINISTRY 
require 
ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


OR design construction and maintenance 

- of installation on airfields, radar stations, 
missile bases, workshops and maintenance 
units for the R.A.F. at home and oyerseas 
as well as certain Civil Airports. Salary: 
£805 at 25 to £1,095 at 34 or over, there- 
after rising to max. £1,260 with increase 
for London and slight decrease for country 
districts. Appointments long term with pro- 
motion and pension prospects. Five-day 
week with four weeks’ two days’ leave a 
year initially. Special allowances payable in 
addition to salary during overseas service. 

Minimum qualifications and experience: 

(i) (a) University degree or equiv. diploma 
in electrical and/or fachenical engineering 
with at least two years’ apprenticeship ; or 

(b) Graduate or corporate member of 
1.E.E. with at least three years’ apprentice- 
ship ; or 

(c) Graduate or corporate member of 
I.Mech.E. appreciable electrical engineering 
experience with at least three years’ appren- 
ticeship ; and 

(ii) Have been employed for minimum of 
two years with well established engineering 
concern and gained wide experience in 
both electrical and mechanical engineering 
practice. 

Applicants must be natural born British 
subjects between ages of 25 and 45. Forms 
from Ministry of Labour, Technical and 
Scientific Register (K), 26 King St, London 
S.W.1, quoting D.158/0A. (T 16) 





A FIRST-CLASS JOB 
IN THE G.P.O. 


Men between the ages of 20—35 are 
required to work in Central London on 
installing and maintaining telephone 
apparatus and transmission equipment. 
Older men, up to the age of 45, will 
be accepted if they have the experience 
which is particularly suitable. 

Commencing pay is £9 16s per week 
rising to £12 2s. 

Men who show ability to progress will 
be given eve po grog to qualify for 
Technical f posts on which the 
salary is £600 a year rising to £850. 
Further promotion is available. 

Apply in writing stating age and 


experience to: 
a 


ferioo Brie H 


London, SEM. (T 14) 








McGEOCH GROUP OF COMPANIES 
Veritys (Maxlume) Limited 
Veritys (Switchgear) Limited 

Due to expansion of the Group, applications 

are invited for the following additional Area 

Saies Engineers 

ay) —= TS AND HANTS. (Preferably residing 

r Southampton.) 


ca 

Q) sou TH WALES. (Preferably residing near 
wansea, Cardiff or Newport.) 

Q) Ise OF ELY, NORFOLK AND SUF- 


OLK. (Preferably residing near Nor- 
og Cambridge or Ipswich.) 

(4) WEST RIDING OF YORKSHIRE. (Prefer- 
ably residing near Leeds, Bradford or 
Wakefield area.) 

Applicants should have good contacts with 
the Electrical Industry, including Electricity 
Boards, Industrial users, Wholesalers and 
Contractors. Experience of L.T. switchgear, 
watertight and flameproof fittings, industrial, 
commercial and decorative Ighting fittings 
Knowledge of lighting schemes an advantage. 
Salary according to experience, plus com- 
mission and expenses. Car can be provided 
Superannuation scheme in operation 

Apply in strict confidence stating age, 
salary ampenes, = a Is of experience to: 


WILLIAM MeGEOCH A AND CO. LTD., 


Birmingham 10. 
(T 364) 








PILKINGTON BROTHERS LIMITED 
require an 


ELECTRICAL 
ENGINEER 


- take charge of the High Voltage 

Laboratory comprising power fre- 
quency and impulse test sections 
with test voltages of up to 1,300 kV 
and 2,000 kV, respectively. An inten- 
sive programme of research and 
development relating to toughened 
glass power line insulators is in 
progress. 


Applications stating age, qualifi- 
cations, experience and present salary 
should be addressed to the Personnel 
Officer (Graduate Recruitment), 
Pilkington Brothers Ltd., St. Helens, 
Lancashire. 

(T 347) 








SIMON-CARVES LTD. 


require an 
ASSISTANT ENGINEER 


for instrumentation and control 
installation on large water-tube 
boiler plant. 


Applicants should have O.N.C. 
and preferably H.N.C. (Electrical 
or Mechanical). A knowledge of 
basic instrumentation principles is 
essential and experience of water- 
tube boiler plant instrumentation 
and control is desirable. Salary 
will be in accordance with age 
and experience, The post is per- 
manent and pensionable with 
excellent working conditions 


Send brief relevant details to 
Staff and Training Division. 
SIMON-CARVES LTD., Cheadle 
Heath, Stockport, Cheshire, quot- 
ing Ref. RL.S4 

(T 365) 
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CENTRAL ELECTRICITY GENERATING BOARD 
North Eastern and Yorkshire Region 
ASSISTANT ELECTRICAL ENGINEER 
PPLICATIONS are invited for the 

position of Assistant Electrical Engineer 
in the Regional Research and Development 

Department, with Headquarters at Skelton 

Grange “B” Power Station, Leeds. 

The research work of the section covers 
all electrical aspects of generation and trans- 
mission in the Region. Present projects 
concern novel methods of de-icing overhead 
conductors, methods of minimising radio 
interference and economic dispatching. 

Candidates should have a university degree 
and at least two years’ research experience. 

Good promotion prospects exist within the 
Research Department of the Generating 


rd. 

The salary scale for the appointment will 
be within the range of £1,105/£1,720 per 
annum, Grade 8-5, Class BX ‘of the National 
Joint Board Agreement and will commence 
at a point commensurate with qualifications 
and experience. 

Forms of application may be obtained 
from the Assistant Regional Secretary 
(Personnel), Central Electricity Generating 
Board, North Eastern and Yorkshire Region, 
1 Whitehall Rd, Leeds 1, to whom they 
should be returned to arrive not later than 
20 Feb., 1961. (T 349) 


CITY OF MANCHESTER 
PPLICATIONS invited for the follow- 
41 ing permanent appointment in the 
office of the City Architect: 
ASSISTANT ELECTRICAL ENGINEER 

The salary is APT. Grade III/IV 
£960/£1,130 per annum, the commencing 
salary will be according to qualifications and 
experience. 

The department has an extensive pro- 
gramme of municipal building work ahead, 
comprising new abattoirs, libraries, schools, 
technical colleges, aged persons’ homes, etc., 
interesting and varied work with excellent 
opportunities for promotion on merit. 

Five-day week. Housing accommodation 
may be provided for a limited period. 
Removal expenses allowed. 

Forms of application from the City 
Architect, P.O. Box 488, Town Hall. Return- 
able by 30 Jan. (T 377) 


CENTRAL ELECTRICITY GENERATING BOARD 
South Eastern Division 
CROYDON “B" POWER STATION 
Vacancy No. 18/61 
ASSISTANT ENGINEER 
(EFFICIENCY) 
PPLICANTS should have general experi- 
t% ence of Power Station work and 
should hold at least the O.N.C. 

Salary within N.J.B. Class J, Grade 14, 
£815/£920 per annum, including London 
Allowance. 

Applications giving age. 
cations, experience, etc., should be sent to 
the Station Superintendent. Croydon “B” 
Power Station, Beddington Farm Rd, Croy- 
don, Surrey, to — by 30 Jan.. 1961. 

. H. DUNKLEY, 
Divisional Controller. 
(T 3 380) 








aetails of qualifi- 


MERSEYSIDE AND NOPTH WALES 
ELECTRICITY BOARD 
SENIOR DEMONSTRATOR 
EQUIRED in the Liverpool South 
District. Salary within range £700/£775 
per annum (N.J.C. Grade 2). 

Candidates should have a good knowledge 
of electrical appliances, and have previous 
‘experience as a Demonstrator, and 
competent to supervise demonstrations on 
cooking, laundering and household subjects. 
Possession of a recognised diploma in 
Domestic Science, or other approved certifi- 
cate is desirable. 

Appointment subject to medical examina- 
tion. Pension scheme. | 

Apply by letter, giving pe-sonal de‘ails, 
te the Manager, No. 1 Sub-Area, 24 
Watton Gdn, Liverpool 3, not later than 
39 Jan., 1961. (T 383) 








Box No. lies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London, W.C.2 











AIR MINISTRY 
Works Designs Branch 
augers: in London and Provinces 
ENGINEERING DESIGNER 
DRAUGHTSMEN 

experienced in preparation of schemes for 
illumination and electrical equipment of 
buildings or schemes for H.V. and M.V. 
electrical distribution. Candidates should 
have served recognised apprenticeship or had 
equiv. training and also have had practical 
exp. O.N.C. an advantage. Financial assis- 
tance and time off for recognised courses 
of study. Promotion and pension prospects. 
Five-day week with 18 days’ paid leave 
per year initially. Overseas tours for which 
special allowances granted. 

Salary: in London ranges from £805 
(age 25) to £980 p.a., somewhat lower in 
Provinces. Commencing salary dependent 
on age, quals. and exp. Applicants, who 
must be natural born British subjects, should 
write quoting O/N King’s Cross 4354 to 
Air Ministry, W.G.d, Theobalds Rd, London 
W.C.1, or to any Employment Exchange, 
giving age, details of training, quals., full 
particulars of — posts held and copies 
of any testimonials. Candidates selected will 
normally be interviewed in London and 
certain expenses reimbursed. (T 82) 





CENTRAL ELECTRICITY GENERATING BOARD 
Eastern Division 


PPLICATIONS are invited for the 
following appointment : 
GENERAL ASSISTANT ENGINEER 
RYE HOUSE GENERATING STATION 
(HODDESDON, HERTS) 

Salary within the range of £625/£805 per 
annum, plus £90 Shift Allowance when 
required to work on shift. 

The commencing salary will depend upon 
the duties and responsibilities. 

Duties include assisting in the Electrical 
Control Room and experience in the tech- 
nical operation of electrical, boiler house 
and turbine house plant, testing, etc. The 
posts will provide a suitable basis for pro- 
motion to higher technical grades. 

Manual workers in skilled grades with 
suitable technical training will be considered. 
Previous experience in a generating station 
and/or technical training to the standard of 
Ordinary National Certificate or its equiva- 
lent will be an advantage. 

Applications, quoting reference S.V. No. 
1406, stating age, qualifications, experience 
and present position, should be sent to the 
Controller, Central Electricity Generating 
Board, Eastern Division, West Farm PI, 
Chalk La, Cockfosters, Barnet, Herts, to 
arrive not later than 28 Jan., 1961. (T 350) 

“ACCOUNTS CLERK (male or female) 
ti experienced in Bought Ledger and 
leveites (knowledge of Electrical an advan- 

eee. High salary and progressive post in 
olesale Firm, West London district. 
Reply in strict confidence with full particu- 

lars to Box No. 8139, Electrical Times. 
(T 338) 


SSISTANT ELECTRICAL ENGINEER 
L required for London Consulting Engi- 
neer’s office for installation design of 
industrial, commercial and educational 
buildings. Apply stating age, experience, 
training and salary required to Box No. 
8135, Electrical Times. (T 320) 


A BERDARE CABLES LTD. require ex- 
£\ perienced ESTIMATOR capable of 
handling Tenders for Paper and/or Plastic 
Insulated Cables. Full details of experience 
and salary required, to the Secretary, Aber- 
dare Cables Ltd., Aberdare, Glamorgan. All 
replies treated in strictest confidence. Staff 
pension scheme. T 312) 


RITISH Engine Boiler and Electrical 
Insurance Co. Ltd., 98 West George St, 
Glasgow, C.2. ELECTRICAL SURVEYOR 
required for “Scotland. Permanent position 
carrying progressive salary scale, £825/£1,225 
with non-contributory pension. Candidates 
age 26 to 32, with H.N.C. in Electrical 
Engineering or Grad. ILE.E. and with 
apprenticeship in manufacture or repair of 
electrical machinery, are invited to apply 

stating age, qualifications and experience. 
(T 370) 














(Supplement 7) 59 


{ROMPTON PARKINSON (CHELMS- 
J FORD) LTD. invite applications for 
appointments in the Machine Department, 
Estimating Section, at their Chelmsford 
Works. Applicants should have had a sound 
technical training and some experience in 
handling inquiries for A.C. and D.C, rotating 
plant and control gear up to 1,500 h.p./kW 
capacity. Congenial working conditions with 
excellent opportunities for advancement. 
Five-day week. Superannuation Scheme. 
Apply in confidence stating age, whether 
married or single, with details of experience 
and training to Personnel Officer, Crompton 
Parkinson (Chelmsford) Ltd., Chelmstord. 
(T 280) 





j\DITORIAL ASSISTANT (age approx. 
YY 2S. 30) required for the Proceedings of 
The Institution of Electrical Engineers. 
Engineering or Science degree necessary, 


with some engineering experience and the 
ability to sub-edit high-class technical copy. 
Cc ommencing salary commensurate with age 
and experience. Five-day week. Staff restaur- 
ant. Apply Secretary, 
W.C.2. 


1.E.E., Savoy Pl, 


(T 355) 


7) XPE RIE NC r D - TRANSFORME R DE- 
1) SIGNER required. Write with full 
particulars of past experience, qualifications 
and salary required to Box No. 8149, 
Electrical Times. (T 392) 


NLECTRIC CONTROL GEAR ENGIN- 

4 EER/DRAUGHTSMAN, experienced 
in Circuitry for Heating, Ventilating and 
Oil Burner Controls required by Consulting 
Engineers. Candidates should have at least 
a Higher National Certificate or Grad.I.E.E. 
Apply stating qualifications and experience 
to Kennedy and Donkin, 12 Caxton St, 
S. Ww. 1. Ref.: FBT/WBH. (T 297) 

‘UNIOR AND ASSISTANT | DRAUGHTS- 
e MEN, experienced for lighting and 
power schemes for office, school and hospital 
buildings. Age 20/25 years, Five-day week, 
three weeks’ holiday. Consaiting Engineers, 
Holborn Area.—Box No. 8125, Electrical 
Times. (T 205) 


| age Ae erg: D LINE PRODUCTS (Great 

Britain) Ltd., Andover, Hampshire, 
require a TE CHNICAL REPRESENTA- 
TIVE. Applicants should have experience of 
selling to Electricity Supply Authorities and 
initially be prepared to travel extensively in 
Great Britain. The position will be _per- 
manent and progressive to the applicant 
who is ambitious and not afraid of hard 
work. Good Salary, Expenses, Pension 
Scheme and Car provided. Full details in 
confidence to Sales Manager. (T 323) 


i UALIFIED ELECTRICAL DESIGN 
af ENGINEER required in Jamaica for 
design and supervision of building projects. 
Some knowledge of other services and air 
conditioning an advantage. Salary plus 
allowances range from £1,850 (single man) 
to £2,500 (married man). Written applica- 
tions with full details to Norman and 
Dawbarn, Architects and Consulting Engin- 
eers, 7 Portland Pl, London W.1. (T 296) 


{ALES INVOICE/COST CLERK (male 
b or female). Knowledge of Electrical 
prices an advantage but will be trained. 
High salary and preeens post in whole- 
sale firm, West London district. Reply in 
strict confidence with full particulars to 
Box No. 8141, Electrical Times. (T 339) 

ALES RE PRESENTATIVE. Applications 
\) are invited for an experienced Sales 
Representative for the London area. The 
Position offers attractive future prospects 
and is pensionable. Applicants should have 
an intimate knowledge of the Electrical 
Wholesale Industry. Applications will 
treated in the strictest confidence and should 
give details of past experience, age, etc., 
and should be addressed to The Manager, 
The Metallic Seamless Tube Co. Ltd., 88 
Goswell Rd, London E.C.1. (T 356) 


QJAL ES LIGHTING ENGINEER te- 
bt) quired by leading Industrial Lighting 
Fittines Manufacturers for London area, 
age 24-30, H.N.C. preferred, outside sales 
experience not essential. Car provided. 
Apply in writing to F. W. Thorpe Ltd., 
Welby Rd, Hall Green, Birmingham. (T 363) 
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LIGHTING INSTALLATION PLANNER 


required (min. age 23/24) as an Assistant 
in the Illuminating Engineering Service 
Dept. Applicants should have electrical 
background or experience. Residence 
within easy reach of Tottenham is 
desirable. Apply stating age, experience 
and salary required to: 


The Chief Lighting Engineer, 
THE BENJAMIN ELECTRIC LTD., 
Brantwood Road, 
Tottenham, 

London 


N17. 
(T 397) 











FOR SALE 











<C. and D.C. SLOTMETERS: Time 
Switches and Quarterly Meters. Single 

and polyphase, 24-100 amps. Tested and 
uaranteed 2 years. Television and Billiards 
eters. ae, —— Co., Surbiton. 
Elmbridge 2234/5 (T 9) 


oA: este CO. for A.C.-D.C. 
MOTORS, switchgear, exhaust fans, 
hoists, reduction gears, new or reconditioned 
units.—CHI 5105, 67 Rothschild Rd, W.4. 
(T 3) 


<. AND D.C. MOTORS, Generators, 
new and reconditioned. REWINDS and 
repairs promptly executed.—Service Electric 
Co. Ltd., Honeypot La, Stanmore, Middx. 
Edgware 5566. (T 224) 


{{LUORESCENT FITTINGS, Shells and 
Chokes to BS 2818 (Licence No. 3237) 
Coil Winding, all sheet metal work.—D. E. 
Cowling & Sons Ltd., Romside Trading 
Estate, North St, Romford. 47282 (T 310) 


LECTRIC MOTORS, D.C. and A.C. 

Motor Generator Sets, Alternators and 
ynamos, Diesel Sets, Circuit-breakers, 
Switchboards, reconditioned and guaranteed. 
Very large stocks held.—Britannia Manu- 
facturing td., Britannia Walk, N.1. 
CLEtkenwell "§512/3/4, Stores at Chobham, 
Surrey. (T 7) 


OUSE-SERVICE METERS, A.C. or 
D.C., quarterly or prepayment.— 
Universal Electrical, 221 City Rd, Teaken 
E.C.1. (T 5) 


OUSE-SERVICE METERS, all types 
can be obtained by return from Selec- 
trics, Dept. E.T., Meter Hse, Factory Row, 
Castle Circus, Torquay. Phone 7218. (T 8) 


TIGHT STORAGE HEATERS. — Six 
4 2:25 kW and two 1-5 kW Ecko Ther- 
mostor Heaters in good condition at 
approximately half original cost-—Box No. 
8151, Electrical Times. (T 393) 


URLEY CHOKES AND BALLASTS. 
Our 80 W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
proving itself the most popular unit. Suit- 
able for most fittings, 57s 6d each subject. 
—F. W. Blanshard Ltd. (Dept. E.T.), Purley. 
Surrey. Uplands 4818/9. (T 6) 


R. HEATER, 1 kW, for sale. Ideal 

e for soft soldering and brazing 
or TV tube vacuum work. As new, hardly 
used.—Richardson, A.M.LE.E., 69 Bedford St, 
Cardiff. (T 396) 





WANTED 











i, domeeeend for prompt cash, ferrous and 
non-ferrous SCRAP: also plant for dis- 
mantling. Buyers of second-hand machinery 
and plant for re-use.—W. and H. Cooper 
Ltd., 17 Brady St, Bethnal Green, E.1. (T 1) 


\ JANTED: Alternators, 9-10 kVA, 
E.X.W.D., G.E.C., B.T.H., E.E.C.— 


Box No. 8129, Electrical Times. (T 286) 





WORK WANTED 











( ‘ABLE jointing, cable laying installations 
' and any heavy industrial type of elec- 
trical installation carried out. All quotations 
are free and all work is guaranteed for 12 
months. All inquiries to W. T. Parker Ltd., 
113 Station St, Burton upon Trent, Staffs. 
Telephone No. 4831. (T 357) 


\ ETALWORK.—AIll types of cabinets, 
4 chassis, racks, etc., to your own 
specification. — Philpotts Metalworks Ltd., 
Chapman St, Loughborough. ( T 11) 





EDUCATIONAL 








G UARANTEED COACHING for CITY 
3 AND GUILDS EXAMINATIONS— 
Electrical 
Installation Work and Illumination Engineer- 
ing. Also many practical non-examination 
courses. No books to buy. Write for FREE 


Electrical Engineering Practice ; 


Prospectus, stating subject, to I.C.S., Inter- 
text Hse, Parkgate Rd (Dept. 430), London 
S.W.11. (T 13) 


\ AINTENANCE ENGINEERS—Read 
4 “Electrical Fault” Diagnosis.” A quick 
guide to the detection and correction of 
electrical machine troubles. Price 15s post 
free from Book Department, Electrical 
Times, Sardinia Hse, Sardinia St, London 
W.C.2. 
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presenting the 


Nightstor heater... 


A NEW PLAN FOR YOUR 
CUSTOMERS 

Send for details of the new G.E.C. Extended 

Credit Plan which earns profits while you pay. 


...t0 meet the demand of larger ‘off-peak’ installations 


SIX NIGHTSTOR MODELS 


This handsome new model adds flexibility to the Nightstor family. 
AVAILABLE: 


Its higher loading and competitive price will reduce installation 
costs and, like all Nightstors it is cheap to run too, using electricity 

at low ‘off-peak’ rates by storing heat at night for use the following satias spetinpatainces 
day. It fits flush to the wall using as little space as possible and, yo 6315 14uw e158. 2.6 
of course, this automatic form of heating does away with the need HO 6320 2/kW £20. 10.0 
for boiler room, fuel store, flues and chimneys. In addition there HO 6321 23kW £20. 10.0 
are no maintenance worries and positively no smoke! HO 6330 3kW £22. 5.0 


HO 6310 1kW £11.10.0 


SPECIALISTS IN INDUSTRIAL HEATING 


Our Advisory Service will be glad to help you, without cost or obligation. Write to: 
INDUSTRIAL HEATING DIVISION THE GENERAL ELECTRIC CO LTD MAGNET HOUSE KINGSWAY LONDON 


Hit 
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treatment for 


The Electrical Times wallchart is available:- 
. . on Card size 194” X 12” printed red and black, with 


special high quality finish, eyeletted and 
hanging. 
PRICE 3/’= pilus 1/- packing 


... on Aluminium size 194/’ X 12/ printed in red and black 
enamelled finish, eyeletted and corded for hanging. 


PRICE J’= plus 2/- packing 


THE ELECTR 


Publishing Department, Sardinia 


apparent death from 


ELECTRIC SHOCK 


INSTRUCTION WALLCHART 
based on the HOLGER NIELSEN method of 


resuscitation. 
Illustrated to ensure simplicity 


Prepared by 
Dr. P. Pringle, LL.B., B.Sc.(Econ.) M.R.C.S., L.R.C.P. 
D.LH. 


The Electrical Times have supplied 
wallcharts printed in many languages 
and distributed throughout the world. 


corded for 


and postage 


and postage. 


ICAL TIMES trp 


House, Sardinia Street, London, W.C.2 
HOLborn 6016 
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Wootton meter boards 
win every time! 


Obviously, when they’re Wootton- 
made, and Wootton-tested. Made 
from the best plywood Wootton 
could lay hands on. Tested for 
reliability . . . toughness .. . 
durability. Wootton meter boards 
stand up to anything. No contraction 
or expansion or warping with 
Wootton! Oh, and there’s more to 
Wootton than just meter boards. 
They make wood blocks too, and 
instrument cases, and they're 
brilliant at sunk switch boxes 


WOOT TON-the meter board people 


WOOTTON &4CO.LTD 
ALMA WORKS : PONDERS END: MIDDX 
Telephone: HOWard 1858 





BOLTON'S 
H. C. COPPER 


EXTRUDED AND DRAWN 
SECTIONS 


All shapes for electrical 
and other purposes 


BOLTON'S PRODUCTS include copper and 
copper-base alloys in the form of wire and strand, 
bar and rod, sheet, strip and foil, 

busbars, commutator, segments 

and tubes. 





THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, Lancashire 
Telephone: Widnes 2022 


London Office & Export Sales Dept: 168 Regent St., W.1. 
Telephone: REGent 6427 
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Heating Gontrol Panels 
built to individual Specifications 
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THERMAL STORAGE HEATING 


With the special off-peak tariffs now available through the 
electricity authorities the overall cost of thermal storage space 
heating has been reduced to a most economical figure. We 
are specialists in the design and manufacture of automatic 
panels for space heating control and have supplied panels 
handling up to 500 kW 

The panel illustrated handles 267 kW and is divided into 16 
zones with individual limit thermostats and overall control by 
time-switch, together with anticipatory control unit. We shall 
be most happy to quote for your automatic control panel. 


CONTACTORS 


Comprehensive 
range of contactors 
for all types of ther- 
mal storage and space 
heating control—10 to 

amp. SINGLE, 
Dous._e, TRIPLE AND 
Four POote. 


For SILent OPERA- 
Trion. All models can 
be fitted with D.C. 
operating coil and 
rectifier. 


Type D10 60. 4-Pole, 
-Amp, in steel housing 


BRITISH KLOCKNER SWITCHGEAR LTD. 


Head Office and Works: Chertsey, Surrey 
Telephone: Chertsey 3467. Telegrams: Switchgear, Chertsey. 


Branches at Manchester, Glasgow, Newcastie, Midlands and Eire 
Agents Throughout the World 


post this coupon TODAY! 


To BRITISH KLOCKNER SWITCHGEAR LIMITED 
Chertsey, Surrey 


Please send me your list of Contactors for Heating Control. 


NAME 
POSITION 
FIRM _. 
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GUIDE TO THE SPACE AGE 
By C. W. Besserer and Hazel C. Besserer 


ls a comprehensive presentation of the terminology of 
space technology in dictionary form. Terms are authorita- 
tively defined covering as broad an area as possible and 
many cross-references, drawings and diagrams are 
included. 47s. 6d. net. 


ELECTRONIC EQUIPMENT RELIABILITY 


By G. W. A. Dummer, M.B.E., M.I.E.E., etc., and 
N. Griffin, A.M.Brit.1.R.E. 


For all concerned with the design of electronic com- 
ponents and equipment. The work covers the various 
factors affecting the life and behaviour of different com- 
ponents and circuits, e.g. humidity, temperature, pressure, 
etc. 45s. net. 


INDUCTION-TYPE INTEGRATING METERS 


By G. F. Shotter, M.1.E.E., and G. F. Tagg, B.Sc., 
Ph.D., etc. 


A theoretical and practical investigation into induction- 
type meters and instruments used universally for measur- 
ing the consumption of electricity. It introduces a new 
explanation of their action based on experiments and also 
a mathematical analysis. A specialist book for research 
workers, teachers, and the practical meter and instrument 
engineer. 63s. net. 











From all booksellers 


PITMAN 


Parker St., Kingsway, London, W.C.2. 








ODDIE FASTENERS 





The FASTENER with ENDLESS APPLICATIONS 
SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes 


SPECIAL FASTENERS TO SUIT CUSTOMERS’ 
REQUIREMENTS 


Widely used in the Electrical Industry 


DEPT.: E.T. 


ODDIE, BRADBURY & CULLLTD. 


SOUTHAMPTON 


Tel: 55883 Cables: Fasteners, Southampton 
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The newest, slimmest lighting fittings for 1, 2 and 3 lamps Oft. 80w (1 & 2 lamps 
2ft. 20w, 4ft. 40w)—with a big range of reflector and diffuser attachments 


Philips Streamlite - it’s the newest 
thing in fluorescent lighting fittings. 
And it outdates every other 

type of fitting on the market. For 
Philips Streamlite — so slim, so sleek, 
so stylish - has far more to 

offer than any other fluorescent 
fittings you can buy, including some 
advantages that are as unique as 


they are striking : 


Philips Streamlite gives you Switch and 
Switchless start in the popular sizes. 


There is a choice of one, two or three lamp 
fittings -— all equipped with Philips even 
slimmer Polyster ballasts. 

There is a fine range of diffusers and 
reflectors. 


It is extraordinarily reasonable in price. 


B.S. Box fixing and conduit entries at 24” 
centres. (B.S. 2467) 2 ft. 20w. 174” 
centres. 


Variable fixing centres for B.S. Boxes 
where used with slide-grip hangers. 


For single and continuous mounting. 


Philips Sprung Rotor lampholders with 
earth plungers for lamp end-caps - rapid 
fixing, automatic positioning. 


10 amp. mains terminal block, and earth 
connection. 


Full length back plate with rigidly secured 
cast alloy ends providing earth continuity 
for end-entry conduit. 


Easily removed plastic inserts for end- 
conduit entries. 


Cable way for through wiring: cable cleats 
provided. 


They'll be in big demand — order now! 









































PHILIPS LEAD THE WORLD IN LIGHTING 


PHILIPS ELECTRICAL LTO -CENTURY HOUSE -SHAFPTESBURY AVENUE -LONDON WC2 
(LD3284)) 








Safeguards against the 
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Explosion Hazard in Industry 


Recent years have seen many advances in the design 
of electrical equipment for use in industrial surround- 
ings where there is danger of explosion due to 
flammable gases or dust concentrations. Major 
improvements have been made in methods of flame- 
proof construction, and understanding of the basic 
principles involved has greatly improved, but it has 
been shown as well that some special industrial 
installations can be dealt with most economically 
through the intrinsically-safe circuit or by resort 


By F. H. MANN MLE. 


to pressurisation of equipment with a safe gas. 
Mr. Mann has been closely connected with many of 
these developments, and in this book he brings 
together information on them which is of direct 
value to engineers who design for the oil, gas and 
chemical industries, and others in which an explosion 
hazard has to be taken into account. The book also 
provides an evaluation of British techniques against 
the different standards commonly accepted on the 
Continent. 


Bound in a stiff cover, consisting of 90 pages complete with illustrations, diagrams 


and tables, overall size 74” x 4}”. 


As only a limited edition of this moderately 


priced book has been printed you are advised to forward your order and remittance 


without delay. 


Price 6 / = post free 


THE ELECTRICAL TIMES LTD 


Publishing Department, 


Sardinia House, 


Sardinia Street, London, W.C.2 


HOLborn 6016 








FLOODWARMTH EVENWARMTH 


EST. 1922 





are pleased to the « of a New Factory for the 
Expansion of Production of their wide range of: 

TUBULAR HEATERS PANEL HEATERS SKIRTING 
PANEL HEATERS CONVECTORS UNIT HEATERS 
AIR PRE-HEATING BATTERIES - THERMOSTATS 
Deliveries Ex-Stock 
Al UNITY goods covered by o comprehensive 5 year guarantee 
Catalogues upon request :- 


Unity Heating Limited, Chilworth Manor, Chilworth, Southampton 
Telephone: South ” 68844/5 




















Get to know our capacity and speed in 
production. Write for particulars. 

Ask to see our standard ranges or let us quote 
for specia! patterns. 


PLANWELL ENGINEERING LTD. DORKING, SURREY 


Phone: DORKING 44/1 (3 Line 





THE EMPIRE RUBBER SELF-CONFORMING GROMMET 


PAT, APP. No. 5255/59 


THE NEW BLIND GROMMET 


SECOND SEAL 


: 


FIRST SEAL 


f 


WARST SEAL PLATE 
FITTED 


Baquire for Catalogue section and detailed particulars: 





FITTED 


EMPIRE RUBBER COMPANY + DUNSTABLE + BEDFORDSHIRE 


THE NEW DESIGNED GROMMET 


... 1S THE SOLUTION TO MANY AN ENGINEERING PROBLEM 


This grommet provides a thoroughly efficient seal. Around 
the panel hole the first seal is effected while a good, tight 
second seal around the top periphery is set up by tension. 
In the grommets designed for cable entry the internal seal is 
applied within the conical section. All grommets can be 
fitted to various panel thicknesses—thus reducing the range. 


Large grommet im use, sealing 


Small grommet, sealing thick 
a thin control rod le 


cable at angle 
+ ENGLAND R.B.I04 
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~— _ Outdoor 





Mushroom Fitting 
For public gardens, forecourts for 
public buildings, schools, promenades, shopping 


centres, service stations etc. 


Enclosed Area Floodlight 
A totally enclosed fitting designed for 


car parks, garages, forecourts etc. 


Duofiux Floodlight 
For garages and service stations, sports stadia, 
ports and dockyards, marshalling yards, etc. 


Benjamin Illuminating Engineers, with 
years of experience at their fingertips, 


are fully equipped to advise on all 
outdoor lighting problems and are at your 


disposal at all times — without obligation. 


better lighting by 


SI ANGL 


The Benjamin Electric Ltd - Tottenham - London N17 
Phone: TOTtenham 5252 - Grams: Benjalect, Southtot, London 
Birmingham: 5 Corporation Street - Tel: Midland 5197 


Leeds: 49 Basinghali Street - Tel; Leeds 25579 
Bristol: Royai London Buliding, Baldwin St - Tel: Bristol 28406 
Smees B 
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Crompton Parkinson instruments are 
known for accuracy, robustness, and 
their long and easily readable scales. All 
these expected features are present in 
the ‘New-World’ range, which includes 
ammeters, voltmeters, wattmeters, syn- 
chroscopes and speed, frequency, and 
power-factor indicators. But ‘New- 
World’ instruments have a number of 
special advantages of their own—the 
most important being their exceptional 
readability at oblique angles. 


From well outside the usual angle of 
Dial Pointer view, ‘New-World’ instruments give a 
clear and accurate reading. This is the 
result of three features of the dial: it is 
flush with the front of the bezel, and 
therefore better lit, completely shadow- 
free and readable from wider angles; the 
pointer is in the same plane as the scale 
markings, eliminating parallax; and a 
specially contoured glass cover com- 
pletely prevents light striations across 
a gs the dial. ‘New-World’ instruments have 
240° circular scales 6}” long, and bezels 
44,” square. (360° scales for power-factor 
indicators and synchroscopes). 








Usual limit of vie™ 


: 4 
New World’ Instru™® 


LiIMttenD 


{rompton Parkinson KJ 


Makers of Electric Motors of all kinds A.C. and D.C, 
Generators, Cables, Switchgear, B.E.T. Transformers, 
Instruments, Lamps, Lighting Equipment, Batteries, 

Stud Welding Equipment, Traction Equipment, Ceiling Fans. 


CROMPTON PARKINSON LTD -CROMPTON HOUSE, ALDWYCH, LONDON, W.C,2 


1611 





Printed in England by Gibbs & Bamforth Litd., St. Albans, for the P ietoi 
and published at Sardinia House, Sardinia Street tanto Wes et ee ee 
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AEROFLEX 


A complete range of combined switch and 
fuse units up to 150 amp. sizes is now 
available, approved, tested and certified by 

the Ministry of Power in Groups I, II and III, 
incorporating throughout Aeroflex 

High Breaking Capacity 

rewireable cartridge fuse-links, 


Typical Unit Type 
Suse-switchboard, 
certified for use in all Groups, 


Aeroflex-Fluvent flameproof 
switch and fusegear will 


be forwarded on request 


List FP! featuring : 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS * LONGSIGHT * MANCHESTER 12 


Birmingham: 39/41 Carrs Lane, 4 


London: 34 Victoria Street, S.W.1. Glasgow: 5 Somerset Place, C.3. 


@PHI63 





Electrical Times 19 January, 1961 


atlas super-slim 
popular packs 


Atlas super-slim 
Popular Pack KN Diffuser 
complete with tube (inc. P. Tax) 
(inc. P. Tax) 


A new addition to the super slim Popular Packs 
. ‘ : , : Fittin 
range with which to satisfy the ever increasing . 





demand for fluorescent fittings with an extra o 
decorative touch. The opal plastic diffuser is 4 ft. 40w. -14. rie 
p P Cat. No. HDK/0040 £3-14-5 £1-1 1-11 
ideal for use over mirrors, dressing tables, etc. and 


can be reversed for indirect lighting. BE ol £2-15-10 £1-2-6 





J ices , Atlas super-slim KW DIFFUSER 

New low prices make By or gh GE ER ecw, : 
the KW diffuser an Fitting | complete with tube | OLD PRICE NEW PRICE 
| (ine. P. Tax.) | (inc. P. Tax) (inc. P. Tax) 





even more attractive 
proposition for your 8 fr. 125w. £7-6-0 

*.4 e - | 
customers . . . and it’s Cat. No. HDK/0125 6 





£4-14-8 £3-11-0 








a best seller already for 5 ft. 60w. 


decorative commercial | Cat. No. HDK/0080 | £4-| 1-4 £2-7-4 





uses. In extruded plastic 
4 ft. 40w. 


with blue end panels and | £3-14-5 £2-10-1 | £2-2-7 
simple clip-on action for Cat. No. HDK/0040 ee 








easy cleaning. 2 ft. 20w. 
Cat. No. HDK/0020 £2-|5-0 £1-15-6 £1-9-7 a 


atias ATLAS LIGHTING LIMITED - THORN HOUSE ~ UPPER ST. MARTIN’S LANE* LONDON + WC2 


DIV 


























